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INTRODUCTIONINTRODUCTION 

ThisThis reportreport ofof progressprogress consistsconsists ofof JobJob SegmentSegment 
ReportsReports fromfrom thethe StateState ofof AlaskaAlaska FederalFederal AidAid inin FishFish 
RestorationRestoration ProjectProject F-S-R-6,F-S-R-6, "Sport"Sport FishFish InvestigationsInvestigations 
ofof Alaska."Alaska." 

TheThe projectproject duringduring thisthis reportreport periodperiod isis composedcomposed 
ofof 2323 separateseparate studiesstudies designeddesigned toto evaluateevaluate thethe variousvarious 
aspectsaspects ofof thethe State'sState's recreationalrecreational fisheryfishery resources.resources. 
OfOf these,these, eighteight jobsjobs areare designeddesigned toto pursuepursue thethe catacata
logingloging andand inventoryinventory ofof thethe numerousnumerous StateState waterswaters inin anan 
attemptattempt toto indexindex thethe potentialpotential recreationalrecreational fisheries.fisheries. 
FourFour jobsjobs areare designeddesigned forfor collectioncollection ofof specificspecific sportsport 
fisheriesfisheries creelcreel censuscensus whilewhile thethe remainderremainder ofof thethe jobsjobs 
areare moremore specificspecific inin nature.nature. TheseThese includeinclude independentindependent 
studiesstudies onon kingking salmon,salmon, silversilver salmon,salmon, grayling,grayling, DollyDolly 
Varden,Varden, aa statewidestatewide accessaccess evaluationevaluation programprogram andand anan 
eggegg taketake program.program. 

AA reportreport concerningconcerning thethe residualresidual effectseffects ofof toxatoxa
phenephene accumulatesaccumulates thethe findingsfindings ofof aa three-yearthree-year study.study. 
TheThe reportreport presentedpresented herehere terminatesterminates thisthis segmentsegment andand 
isis aa finalfinal report.report. TheThe informationinformation gatheredgathered fromfrom thethe 
combinedcombined studiesstudies willwill provideprovide thethe necessarynecessary backgroundbackground 
datadata forfor aa betterbetter understandingunderstanding ofof locallocal managementmanagement 
problemsproblems andand willwill assistassist inin thethe developmentdevelopment ofof futurefuture 
investigationalinvestigational studies.studies. 

TheThe subjectsubject mattermatter containedcontained withinwithin thesethese reportsreports 
isis oftenoften fragmentaryfragmentary inin nature.nature. TheThe findingsfindings maymay notnot 
bebe conclusiveconclusive andand thethe interpretationsinterpretations containedcontained thereintherein 
areare subjectsubject toto re-evaluationre-evaluation asas thethe workwork progresses.progresses. 
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ABSTRACTABSTRACT 

ThisThis reportreport presentspresents informationinformation obtainedobtained primarilyprimarily 
duringduring thethe thirdthird year'syear's operationoperation ofof aa projectproject designeddesigned toto 
studystudy thethe lifelife historyhistory ofof thethe DollyDolly VardenVarden char,char, SalvelinusSalvelinus 
malmamalma (Walbaum).(Walbaum). TwoTwo phasesphases ofof thethe lifelife history,history, spawningspawning 
habitshabits whichwhich werewere studiedstudied atat LakeLake EvaEva inin 19641964 andand aa summarysummary 
ofof thethe migratorymigratory habitshabits whichwhich werewere investigatedinvestigated fromfrom 19621962 
throughthrough 1964,1964, areare discussed.discussed. 

TheThe majormajor emphasisemphasis ofof studystudy atat LakeLake EvaEva inin 19641964 waswas toto 
determinedetermine thethe degreedegree ofof usageusage ofof thethe LakeLake systemsystem forfor DollyDolly 
VardenVarden spawning.spawning. SpecificSpecific datadata onon spawningspawning habitshabits andand 
requirementsrequirements werewere toto bebe collectedcollected ifif thethe spawningspawning areasareas ofof 
aa sufficientsufficient numbernumber ofof spawnersspawners enteringentering thethe LakeLake systemsystem 
couldcould bebe located.located. DailyDaily randomrandom andand stratifiedstratified samplingsampling ofof 
aa totaltotal ofof 4,4504,450 in-migrantin-migrant DollyDolly VardenVarden atat thethe EvaEva CreekCreek 
weirweir indicatedindicated onlyonly slightslight usageusage ofof thethe LakeLake systemsystem forfor 
spawningspawning purposespurposes comparedcompared toto thethe numbernumber ofof fishfish winteringwintering 
inin thethe Lake.Lake. AdditionalAdditional sampling,sampling, observationsobservations andand periodicperiodic 
footfoot surveyssurveys ofof non-lakenon-lake creeks,creeks, locatedlocated 1616 milesmiles fromfrom LakeLake 
Eva,Eva, indicatedindicated thatthat aa considerablyconsiderably higherhigher percentagepercentage ofof thethe 
fishfish withinwithin thesethese systemssystems ratherrather thanthan inin thethe Lake,Lake, atat thethe 
timetime ofof sampling,sampling, waswas 19641964 spawners.spawners. AA highhigh percentagepercentage ofof 
thesethese spawnersspawners hadhad beenbeen fin-clippedfin-clipped atat EvaEva Creek.Creek. TheThe 
OctoberOctober andand NovemberNovember movementmovement intointo LakeLake EvaEva ofof DollyDolly VardenVarden 
thatthat hadhad completedcompleted spawningspawning coincidedcoincided withwith spawningspawning inin 
September.September. 

ThreeThree years'years' datadata onon migratorymigratory habitshabits intointo andand outout ofof 
LakeLake EvaEva areare amazinglyamazingly consistentconsistent asas toto timing,timing, raterate ofof returnreturn 
ofof markedmarked fishfish andand numbernumber andand typestypes ofof migrants.migrants. TheThe majoritymajority 
ofof in-migrantsin-migrants inin eacheach ofof thethe threethree yearsyears werewere non-markednon-marked fish.fish. 
TheseThese charchar werewere probablyprobably enteringentering thethe LakeLake forfor thethe firstfirst 
timetime afterafter rearingrearing forfor threethree oror fourfour yearsyears inin aa non-lakenon-lake 
system.system. TheThe highhigh percentagepercentage ofof markedmarked in-migrantin-migrant fishfish whichwhich 
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migratemigrate outout ofof thethe LakeLake inin thethe springspring ofof thethe followingfollowing yearyear 
indicatedindicated anan excellentexcellent winterwinter survival.survival. 

RECOMMENDATIONSRECOMMENDATIONS 

TheThe informationinformation obtainedobtained inin 19641964 clearlyclearly indicatesindicates aa 
definitedefinite needneed toto studystudy DollyDolly VardenVarden inin aa non-lakenon-lake streamstream 
system.system. OnlyOnly byby conductingconducting aa thoroughthorough studystudy ofof thisthis sortsort 
cancan thethe lifelife historyhistory ofof thethe DollyDolly VardenVarden bebe determineddetermined andand 
properproper managementmanagement techniquestechniques evolved.evolved. Therefore,Therefore, itit isis 
recommendedrecommended thatthat thethe LakeLake EvaEva studystudy bebe temporarilytemporarily discondiscon
tinuedtinued andand thethe majormajor emphasisemphasis ofof studystudy bebe conductedconducted inin aa 
non-lakenon-lake streamstream systemsystem inin 1965.1965. 

AA nearlynearly completecomplete voidvoid ofof specificspecific knowledgeknowledge ofof thethe 
spawningspawning habitshabits andand requirementsrequirements ofof DollyDolly VardenVarden exists.exists. 
StudyStudy ofof thisthis importantimportant phasephase ofof thethe species'species' lifelife historyhistory 
mustmust bebe accomplishedaccomplished priorprior toto futurefuture DollyDolly VardenVarden management.management. 
Therefore,Therefore, itit isis furtherfurther recommendedrecommended thatthat thethe 19651965 studystudy bebe 
primarilyprimarily concentratedconcentrated onon spawningspawning habitshabits andand requirementsrequirements 
ofof thethe species.species. 

SpecificSpecific objectivesobjectives recommendedrecommended forfor thethe 19651965 studystudy are:are: 

1.1.	 DetermineDetermine thethe degreedegree ofof usageusage ofof aa non-lakenon-lake streamstream 
systemsystem forfor spawningspawning purposes.purposes. 

2.2.	 LocationLocation ofof naturalnatural spawningspawning sitessites inin aa non-lakenon-lake 
system.system. 

3.3.	 DetermineDetermine thethe adaptabilityadaptability ofof DollyDolly VardenVarden toto 
hatcheryhatchery techniquestechniques andand methodsmethods ofof capturecapture forfor 
takingtaking spawnspawn fromfrom nativenative stocks.stocks. 

4.4.	 DetermineDetermine thethe exactexact timingtiming ofof spawningspawning inin thethe non~non~ 

lakelake system.system. 

5.5.	 DetermineDetermine reproductivereproductive behaviorbehavior byby observationobservation ofof 
naturalnatural spawningspawning fishfish andand supplementalsupplemental live-boxlive-box 
studiesstudies ofof inducedinduced spawning.spawning. 

6.6.	 DetermineDetermine thethe physicalphysical andand chemicalchemical conditionsconditions ofof 
thethe spawningspawning site.site. 

7.7.	 DetermineDetermine thethe successsuccess ofof eggegg deposition,deposition, fertilityfertility 
andand potentialpotential eggegg survival.survival. 

8.8.	 DetermineDetermine thethe embryologicalembryological developmentdevelopment inin relationrelation 
toto temperaturetemperature unitsunits andand timetime ofof hatchinghatching underunder 
naturalnatural andand hatcheryhatchery conditions.conditions. 

9.9.	 DetermineDetermine thethe ageage compositioncomposition andand growthgrowth ratesrates ofof 
rearingrearing fishfish inin thethe non-lakenon-lake system.system. 
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INTRODUCTIONINTRODUCTION 

ThisThis reportreport willwill consistconsist primarilyprimarily ofof twotwo segmentssegments ofof 
investigation;investigation; thethe spawningspawning habitshabits andand requirementsrequirements studystudy 
conductedconducted atat LakeLake EvaEva inin 19641964 andand aa summarysummary ofof thethe migratorymigratory 
habitshabits thatthat havehave beenbeen studiedstudied atat thethe LakeLake fromfrom 19621962 throughthrough 
1964.1964. TheThe samplingsampling informationinformation ofof 1964,1964, plusplus datadata collectedcollected 
onon DollyDolly VardenVarden taggedtagged inin 19631963 andand returningreturning toto thethe LakeLake inin 
1964,1964, awaitsawaits IBMIBM tabulationtabulation andand subsequentsubsequent analysis.analysis. ForFor 
thisthis reasonreason onlyonly aa smallsmall portionportion ofof thethe datadata thatthat hashas beenbeen 
analyzedanalyzed isis includedincluded inin thisthis report.report. 

TheThe studystudy ofof thethe DollyDolly Varden'sVarden's lifelife historyhistory waswas begunbegun 
atat LakeLake EvaEva inin thethe springspring ofof 19621962 whenwhen thethe EvaEva CreekCreek weirweir 
waswas placedplaced inin operationoperation inin thethe LakeLake outlet.outlet. SinceSince then,then, 
substantialSUbstantial informationinformation hashas beenbeen collectedcollected onon ageage andand growth,growth, 
migrationmigration habitshabits andand foodfood andand feedingfeeding habits.habits. AA descriptiondescription 
ofof thethe LakeLake EvaEva facilityfacility andand thethe resultsresults ofof somesome ofof thesethese 
priorprior studiesstudies areare discusseddiscussed inin previousprevious reportsreports (Armstrong,(Armstrong, 
1963,1963, 1965a,1965a, 1965b).1965b). 

InformationInformation onon ageage andand growthgrowth hashas beenbeen analyzedanalyzed forfor 
aa Master'sMaster's thesisthesis atat HumboldtHumboldt StateState College.College. PublicationPublication ofof 
thisthis thesisthesis inin thethe Department'sDepartment's ResearchResearch ReportReport SeriesSeries isis 
planned.planned. ThisThis phasephase ofof investigationinvestigation isis nownow consideredconsidered toto 
bebe nearlynearly completecomplete andand onlyonly additionaladditional datadata onon thethe ageage atat 
maturitymaturity waswas obtainedobtained inin 1964.1964. 

TheThe migrationmigration studystudy waswas continuedcontinued onlyonly asas neededneeded toto 
substantiatesubstantiate previousprevious studiesstudies conductedconducted inin 19621962 andand 1963.1963. 
InformationInformation collectedcollected inin 19641964 pertainedpertained toto numbers,numbers, timingtiming 
andand hominghoming tendenciestendencies ofof DollyDolly VardenVarden migrants.migrants. ThisThis inforinfor
mationmation isis summarizedsummarized inin thisthis reportreport andand isis nownow consideredconsidered 
completecomplete forfor thethe lake-streamlake-stream system.system. MigrationMigration habitshabits ofof 
DollyDolly VardenVarden utilizingutilizing thethe non-lakenon-lake streamstream environmentenvironment willwill 
bebe investigatedinvestigated inin thethe future.future. 

OnlyOnly slightslight additionaladditional informationinformation onon thethe foodfood andand 
feedingfeeding habitshabits ofof DollyDolly VardenVarden waswas collectedcollected inin 1964.1964. AA 
separateseparate reportreport ofof thisthis aspectaspect ofof thethe lifelife historyhistory hashas beenbeen 
publishedpublished (Armstrong,(Armstrong, 1965b).1965b). 

DuringDuring thethe 19641964 fieldfield season,season, determinationdetermination ofof thethe 
degreedegree ofof usageusage ofof thethe LakeLake systemsystem forfor DollyDolly VardenVarden spawningspawning 
waswas emphasized.emphasized. IfIf thethe spawningspawning areasareas ofof aa sufficientsufficient numbernumber 
ofof spawnersspawners enteringentering thethe systemsystem couldcould bebe located,located, specificspecific 
datadata onon spawningspawning habitshabits andand requirementsrequirements wouldwould bebe obtained.obtained. 

OBJECTIVESOBJECTIVES 

1.1. ToTo determinedetermine thethe numbers,numbers, timingtiming andand purposepurpose ofof 
DollyDolly VardenVarden andand otherother migratingmigrating speciesspecies fromfrom andand 
toto LakeLake Eva.Eva. 
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2.2.	 ToTo determinedetermine thethe fecundity,fecundity, ageage atat maturitymaturity andand 
spawningspawning habitshabits andand requirementsrequirements ofof DollyDolly Varden.Varden. 

3.3.	 ToTo determinedetermine thethe habitshabits andand requirementsrequirements ofof DollyDolly 
VardenVarden previousprevious toto theirtheir firstfirst migrationmigration toto sea.sea. 

4.4.	 ToTo acquireacquire additionaladditional informationinformation onon thethe feedingfeeding 
habitshabits ofof DollyDolly VardenVarden whilewhile inin saltsalt waterwater andand 
LakeLake Eva.Eva. 

5.5.	 ToTo determinedetermine thethe out-migrantout-migrant fryfry populationpopulation ofof allall 
speciesspecies fromfrom thisthis system.system. 

6.6.	 ToTo determinedetermine thethe correlationcorrelation ofof physicalphysical factorsfactors 
toto migrations.migrations. 

InformationInformation waswas notnot collectedcollected onon objectiveobjective No.No. 33 andand 
onlyonly slightslight datadata waswas obtainedobtained onon objectiveobjective No.4No.4 inin 1964.1964. 
ObjectiveObjective No.No. 33 hashas beenbeen incorporatedincorporated intointo thethe futurefuture studystudy 
outlineoutline andand willwill bebe investigatedinvestigated inin conjunctionconjunction withwith thethe 
spawningspawning habithabit andand requirementrequirement segment.segment. ObjectiveObjective No.No. 44 
waswas notnot thoroughlythoroughly investigatedinvestigated inin 1964,1964, sincesince thethe previousprevious 
year'syear's datadata isis adequateadequate forfor presentpresent needs.needs. 

TECHNIQUESTECHNIQUES USEDUSED 

SpawningSpawning HabitsHabits andand RequirementsRequirements 

CollectionCollection ofof adequateadequate informationinformation onon thethe spawningspawning habitshabits 
ofof DollyDolly VardenVarden requiredrequired threethree prerequisites.prerequisites. TheThe firstfirst ofof 
thesethese waswas toto determinedetermine ifif thethe LakeLake EvaEva systemsystem waswas utilizedutilized 
byby aa sufficientsufficient numbernumber ofof spawningspawning fishfish forfor aa studystudy ofof thisthis 
type.type. TheThe secondsecond waswas toto locatelocate concentrationsconcentrations ofof potentialpotential 
spawners,spawners, tracetrace theirtheir movementsmovements toto spawningspawning sitessites andand toto 
bebe ableable toto makemake observationsobservations ofof spawningspawning habitshabits onon thethe sites.sites. 
TheThe thirdthird prerequisiteprerequisite requiredrequired aa location,location, utilizedutilized byby 
spawningspawning fish,fish, thatthat wouldwould bebe suitablesuitable forfor thethe collectioncollection ofof 
biologicalbiological andand physicalphysical datadata duringduring thethe spawningspawning period.period. 

RandomRandom andand stratifiedstratified sampling,sampling, taggingtagging andand periodicperiodic 
footfoot surveyssurveys duringduring thethe entireentire fallfall in-migrationin-migration atat EvaEva CreekCreek 
werewere thethe techniquestechniques usedused toto obtainobtain thesethese preliminarypreliminary data.data. 
SupplementalSupplemental informationinformation waswas obtainedobtained onon non-lakenon-lake systemssystems 
withinwithin 1616 milesmiles ofof LakeLake EvaEva byby hookhook andand lineline samplingsampling andand 
surveyssurveys throughoutthroughout thethe spawningspawning period.period. AA mapmap showingshowing thethe 
locationlocation ofof studystudy sitessites isis presentedpresented inin FigureFigure 1.1. 

SamplingSampling 

TheThe dailydaily in-migrantin-migrant randomrandom samplesample sizesize waswas obtainedobtained byby 
anan averageaverage ofof threethree independentindependent estimatesestimates ofof thethe numbernumber ofof 
fishfish inin eacheach traptrap ofof thethe weir.weir. FiveFive percentpercent ofof thethe averageaverage 
traptrap estimateestimate waswas dipdip nettednetted fromfrom thethe traptrap withoutwithout fishfish 
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FigureFigure l.l. SSketchketch MapMap ShowingShowing LocationLocation ofof thethe StudyStudy AreasAreas (approx.(approx. scale:scale: I"I" == 44 mi)mi) 

TheThe spawningspawning habitshabits studystudy inin 19641964 waswas conductedconducted atat LakeLake EvaEva withwith useuse ofof bothboth 

inlelinlel andand outletoutlet weirs.weirs. SupplementalSupplemental informationinformation waswas obtainedobtained fromfrom RodmanRodman andand 

DuffieldDuffield creeks.creeks. TheThe migrationmigration studystudy involvedinvolved collectioncollection ofof datadata atat thethe LakeLake 

EvaEva outletoutlet weirweir fromfrom 19"6219"62 throughthrough 19641964 andand thethe SoookSoook CreekCreek weirweir inin 1963.1963. 
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selectionselection priorprior toto anyany enumerationenumeration andand tagging.tagging. TheseThese fishfish 
werewere anaesthetizedanaesthetized inin aa MS-222MS-222 solutionsolution andand i~~ediatelyi~~ediately 

examined.examined. PreviousPrevious marks,marks, forkfork length,length, weight,weight, sex,sex, degreedegree 
ofof gonadgonad developmentdevelopment andand ovaryovary weightsweights andand eggegg diametersdiameters 
ofof thethe femalesfemales werewere recorded.recorded. OtolithsOtoliths forfor ageage determinationdetermination 
werewere collectedcollected fromfrom allall fishfish consideredconsidered mature.mature. AllAll datadata 
werewere recordedrecorded onon formsforms appropriateappropriate forfor IBMIBM keykey punching.punching. 

AA weeklyweekly stratifiedstratified samplingsampling ofof 3232 fishfish waswas begunbegun inin 
AugustAugust toto supplementsupplement thethe randomrandom samplingsampling inin providingproviding 
additionaladditional fishfish inin thethe largerlarger lengthlength increments.increments. StratificaStratifica
tiontion waswas byby 5050 mmmm lengthlength incrementsincrements ofof fishfish overover 250250 mmmm inin 
forkfork length.length. TheseThese fishfish werewere collectedcollected fromfrom thethe trapstraps afterafter 
completioncompletion ofof allall otherother sampling,sampling, enumerationenumeration andand taggingtagging 
procedures.procedures. 

DataData identicalidentical toto thatthat ofof thethe randomrandom samplesample werewere recordedrecorded 
forfor eacheach fishfish ofof thethe stratifiedstratified sample.sample. IBMIBM processingprocessing ofof 
thisthis samplesample willwill alsoalso bebe identicalidentical toto thethe randomrandom sample,sample, butbut 
withwith separateseparate outputs.outputs. 

PeriodicPeriodic hookhook andand lineline samplingsampling inin tributariestributaries ofof LakeLake 
EvaEva andand non-lakenon-lake systemssystems waswas alsoalso conducted.conducted. OccasionalOccasional 
samplessamples werewere obtainedobtained fromfrom aa partialpartial weirweir inin thethe mainmain LakeLake 
inlet.inlet. DataData collectedcollected includedincluded forkfork length,length, sex,sex, presencepresence oror 
absenceabsence ofof sexualsexual dimorphicdimorphic characteristicscharacteristics andand degreedegree ofof 
gonadgonad development.development. 

CriteriaCriteria usedused forfor determinationdetermination ofof degreedegree oror stagestage ofof 
gonadgonad developmentdevelopment (maturity)(maturity) werewere thethe following:following: 

I.I. CompletelyCompletely UndevelopedUndeveloped GonadGonad (Immature)(Immature) 
FemaleFemale eggegg folliclesfollicles present,present, slightslight oror nono eggegg 
development.development. MalesMales testestestes presentpresent onlyonly asas ductsducts 
withwith littlelittle oror nono tissuetissue growth.growth. 

II.II. DevelopingDeveloping GonadGonad (Maturing)(Maturing) 
willwill bebe developeddeveloped byby spawningspawning periodperiod inin 1964.1964. 
FemaleFemale ovaova appearappear toto bebe approachingapproaching anan advancedadvanced 
stagestage ofof maturity.maturity. OilOil dropletsdroplets presentpresent inin eggseggs 
andand presencepresence ofof aa well-developedwell-developed vesselvessel structurestructure 
inin ovarianovarian tissue.tissue. MaleMale testestestes pink-graypink-gray oror 
milky-white,milky-white, fleshyfleshy andand appearsappears toto bebe approachingapproaching 
maturity.maturity. 

III.III. CompletelyCompletely DevelopedDeveloped (Mature)(Mature) 
GonadsGonads havehave reachedreached aa degreedegree ofof "ripeness""ripeness" -- sexsex 
productsproducts easilyeasily strippedstripped fromfrom gonads.gonads. DefinitelyDefinitely 
mature.mature. 

IV.IV. SpawnedSpawned OutOut 
CompletedCompleted spawningspawning -- onlyonly vestigesvestiges ofof sexsex productsproducts 
remaining.remaining. 
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AsAs thethe samplingsampling progressedprogressed aa fifthfifth degreedegree ofof gonadgonad 
developmentdevelopment couldcould bebe determined,determined, althoughalthough itit waswas notnot alwaysalways 
distinct,distinct, especiallyespecially inin thethe males,males, andand oftenoften classificationclassification 
variedvaried withwith individualindividual judgment.judgment. ThisThis stagestage consideredconsidered toto 
bebe betweenbetween oneone andand twotwo was:was: 

v.v. UndevelopedUndeveloped (Immature,(Immature, butbut withwith aa degreedegree ofof 
development)development) 
GonadsGonads dodo notnot appearappear asas ifif theythey wouldwould bebe developeddeveloped 
byby 1964,1964, butbut developmentdevelopment isis definitelydefinitely greatergreater 
thanthan degreedegree oneone andand mightmight possiblypossibly bebe developeddeveloped 
byby 1965.1965. EggEgg developmentdevelopment inin thethe femalesfemales greatergreater 
thanthan stagestage I,I, butbut lessless thanthan II.II. 

MeasurementsMeasurements ofof sampledsampled fishfish includedincluded forkfork lengthlength toto 
thethe nearestnearest millimetermillimeter andand bodybody weightweight toto thethe nearestnearest tenthtenth 
ofof aa pound.pound. SexSex waswas determineddetermined byby internalinternal visualvisual examinationexamination 
ofof thethe gonads.gonads. OvariesOvaries dissecteddissected fromfrom thethe femalesfemales werewere 
weighedweighed separatelyseparately toto thethe nearestnearest tenthtenth ofof aa gramgram andand placedplaced 
inin aa petripetri dishdish containingcontaining normalnormal physiologicalphysiological salinesaline 
solution.solution. EggsEggs werewere dissecteddissected fromfrom thethe ovarianovarian sacsac andand 
eacheach eggegg inin thethe samplesample waswas immediatelyimmediately measuredmeasured withwith thethe 
micrometermicrometer scalescale ofof aa binocularbinocular microscope.microscope. FiveFive eggseggs werewere 
selectedselected fromfrom variousvarious locationslocations throughoutthroughout thethe lengthlength ofof eacheach 
ovaryovary ofof thethe fish.fish. AA meanmean eggegg diameterdiameter ofof eacheach setset ofof tenten 
measurementsmeasurements waswas computedcomputed andand recordedrecorded asas thethe averageaverage eggegg 
diameterdiameter ofof bothboth rightright andand leftleft ovaries.ovaries. FecundityFecundity specimensspecimens 
werewere wrappedwrapped individuallyindividually inin cheesecheese clothcloth andand preservedpreserved inin tenten 
percentpercent formalinformalin forfor laterlater analysis.analysis. 

TaggingTagging 

AfterAfter thethe completioncompletion ofof randomrandom sampling,sampling, allall fishfish caughtcaught 
inin thethe in-migrantin-migrant trapstraps werewere measuredmeasured andand enumerated.enumerated. FishFish 
250250 mmmm inin forkfork lengthlength oror longerlonger werewere placedplaced inin aa holdingholding penpen 
withinwithin thethe trap.trap. TwentyTwenty percentpercent ofof thesethese fishfish werewere dipdip nettednetted 
withoutwithout selectionselection fromfrom thethe holdingholding pen,pen, anaesthetizedanaesthetized inin anan 
MS-222MS-222 solution,solution, measured,measured, tagged,tagged, returnedreturned toto thethe holdingholding penpen 
untiluntil recoveredrecovered andand releasedreleased upstream.upstream. 

PetersenPetersen discdisc tagstags ofof S/8-inchS/8-inch diameterdiameter attachedattached byby wirewire 
pinspins throughthrough thethe dorsaldorsal musculaturemusculature directlydirectly belowbelow thethe dorsaldorsal 
finfin werewere usedused throughoutthroughout thethe tagging.tagging. EachEach fishfish waswas taggedtagged 
withwith aa numberednumbered tagtag onon oneone sideside ofof thethe bodybody andand aa blankblank ofof 
correspondingcorresponding colorcolor onon thethe oppositeopposite side.side. TagsTags werewere colorcolor 
codedcoded withwith fourfour distinctdistinct colors,colors, eacheach representingrepresenting aa monthlymonthly 
periodperiod ofof thethe in-migration.in-migration. 

InformationInformation recordedrecorded atat thethe timetime ofof taggingtagging includedincluded tagtag 
number,number, forkfork lengthlength toto thethe nearestnearest millimeter,millimeter, previousprevious marks,marks, 
ifif present,present, andand sexsex andand stagestage ofof developmentdevelopment whenwhen externalexternal 
characteristicscharacteristics werewere unmistakable.unmistakable. AllAll datadata werewere recordedrecorded onon 
formsforms appropriateappropriate forfor IBMIBM keykey punching.punching. 

2929
 



I
 
I
 
I

I

I

I
 
I

I 
I
I 
I 
I
I
I
 
I

I
 
I

I

I
I 
I
 
I
 __

RecoveryRecovery ofof taggedtagged fishfish waswas byby aa weirweir constructedconstructed lnln 
thethe mainmain inletinlet toto thethe LakeLake andand byby periodicperiodic surveyssurveys forfor 
observationobservation ofof taggedtagged fishfish inin thethe LakeLake andand tributarytributary 
streams.streams. AttemptsAttempts werewere mademade dailydaily toto tracetrace movementsmovements ofof 
taggedtagged fishfish fromfrom thethe EvaEva CreekCreek weirweir upstreamupstream andand intointo thethe 
LakeLake andand inletinlet creekscreeks wherewhere spawningspawning waswas thoughtthought toto possiblypossibly 
occur.occur. 

SurveysSurveys 

PeriodicPeriodic footfoot surveyssurveys ofof thethe tributariestributaries ofof LakeLake EvaEva 
werewere conductedconducted byby atat leastleast twotwo observers.observers. SurveysSurveys werewere mademade 
onlyonly whenwhen optimumoptimum conditionsconditions forfor observationobservation werewere present.present. 
TheThe numbernumber ofof DollyDolly VardenVarden observed,observed, estimatedestimated distancedistance 
fromfrom thethe mouthmouth ofof inletinlet andand tagtag typestypes andand colorcolor werewere recorded.recorded. 
AreasAreas wherewhere spawningspawning waswas thoughtthought likelylikely werewere scrutinizedscrutinized forfor 
concentrationsconcentrations ofof fishfish oror anyany spawningspawning activity.activity. 

SurveysSurveys werewere alsoalso mademade ofof non-lakenon-lake systemssystems 1616 milesmiles fromfrom 
LakeLake EvaEva inin conjunctionconjunction withwith sampling.sampling. TheseThese surveyssurveys werewere 
confinedconfined toto observationsobservations ofof numbersnumbers ofof fish,fish, spawningspawning activactiv
ityity andand possiblepossible locationslocations ofof suitablesuitable areasareas forfor biologicalbiological 
andand physicalphysical assessmentsassessments ofof spawningspawning habitshabits andand requirements.requirements. 

MigrationMigration HabitsHabits 

AllAll 19641964 DollyDolly VardenVarden out-migrantsout-migrants werewere nettednetted fromfrom thethe 
trapstraps ofof thethe EvaEva CreekCreek weir,weir, anaesthetizedanaesthetized inin anan MS-222MS-222 
solutionsolution andand examinedexamined forfor dartdart tagstags whichwhich hadhad beenbeen attachedattached inin 
1963.1963. DataData obtainedobtained fromfrom taggedtagged fishfish includedincluded tagtag number,number, 
previousprevious finfin clipclip (1962,(1962, 1963),1963), forkfork length,length, degreedegree ofof finfin
regenerationregeneration andand conditioncondition ofof tag.tag. TheThe DollyDolly VardenVarden withoutwithout 
dartdart tagstags werewere markedmarked byby removalremoval ofof thethe leftleft maxillarymaxillary bone.bone. 
PreviousPrevious finfin clipsclips ofof thesethese fishfish werewere recorded.recorded. 

In-migrantIn-migrant DollyDolly VardenVarden werewere examinedexamined forfor tagstags andand tagtag 
recoveryrecovery datadata werewere recordedrecorded inin anan identicalidentical mannermanner usedused forfor 
thethe out-migrants.out-migrants. withwith thethe exceptionexception ofof thethe taggingtagging proceduresprocedures 
conductedconducted inin conjunctionconjunction withwith thethe spawningspawning habitshabits study,study, therethere 
waswas nono furtherfurther markingmarking ofof in-migrantin-migrant DollyDolly Varden.Varden. 

FINDINGSFINDINGS 

SpawningSpawning HabitsHabits andand RequirementsRequirements 

CollectionCollection ofof specificspecific datadata onon spawningspawning habitshabits ofof DollyDolly 
VardenVarden waswas notnot accomplishedaccomplished inin 1964.1964. However,However, thethe sampling,sampling, 
tagging,tagging, surveyssurveys andand observationsobservations ofof thethe fallfall in-migrationin-migration 
ofof DollyDolly VardenVarden atat LakeLake EvaEva yieldedyielded informationinformation usefuluseful asas aa 
basisbasis forfor futurefuture workwork onon thethe spawningspawning habitshabits andand requirementsrequirements 
ofof thethe species.species. TabulationTabulation byby IBMIBM andand subsequentsubsequent analysisanalysis 
ofof muchmuch ofof thethe datadata hashas notnot beenbeen completedcompleted andand onlyonly aa 
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preliminarypreliminary andand incompleteincomplete summarysummary ofof thosethose resultsresults whichwhich 
areare obviouslyobviously apparentapparent areare presentedpresented inin thisthis report.report. 

TheThe 19641964 migrationmigration ofof 83,96183,961 DollyDolly VardenVarden intointo LakeLake 
EvaEva beganbegan inin JulyJuly andand waswas completedcompleted byby thethe endend ofof NovemberNovember 
withwith aa peakpeak ofof movementmovement inin AugustAugust andand September.September. AA monthlymonthly 
summarysummary ofof thethe numericalnumerical compositioncomposition ofof thethe in-migrationin-migration isis 
presentedpresented inin TableTable 1.1. 

InIn general,general, thethe in-migrationin-migration ofof DollyDolly VardenVarden cancan bebe 
describeddescribed asas beingbeing composedcomposed ofof threethree typestypes ofof migrantsmigrants 
initial,initial, consecutiveconsecutive andand non-consecutive.non-consecutive. TheThe initialinitial migmig
rantsrants areare thosethose fishfish enteringentering thethe systemsystem forfor thethe firstfirst time.time. 
ForFor threethree successivesuccessive yearsyears thethe entireentire out-migrationout-migration hashas beenbeen 
markedmarked oror tagged;tagged; thus,thus, itit cancan bebe assumedassumed thatthat thethe majoritymajority 
ofof non-markednon-marked fishfish areare initialinitial migrants.migrants. TheThe consecutiveconsecutive 
migrantsmigrants areare consideredconsidered asas fishfish whichwhich havehave spentspent thethe winterwinter 
inin thethe Lake,Lake, migratedmigrated toto thethe seasea inin thethe springspring andand returnedreturned 
toto thethe LakeLake inin thethe fallfall ofof 1964.1964. TheThe non-consecutivenon-consecutive migmig
rantsrants areare fishfish whichwhich havehave beenbeen markedmarked atat LakeLake EvaEva butbut havehave 
notnot returnedreturned toto thethe LakeLake inin thethe fallfall andand havehave spentspent oneone oror 
possiblypossibly twotwo winterswinters inin somesome otherother areaarea beforebefore returningreturning 
againagain toto thethe Lake.Lake. InIn TableTable 1,1, thethe unmarkedunmarked fishfish areare 
representativerepresentative ofof initialinitial in-migrants,in-migrants, thethe maxillary-clippedmaxillary-clipped 
DollyDolly VardenVarden ofof consecutiveconsecutive in-migrantsin-migrants andand thethe fishfish withwith 
marksmarks otherother thanthan thethe maxillarymaxillary clipclip ofof non-consecutivenon-consecutive inin
migrants.migrants. 11 TheThe previouslypreviously taggedtagged fishfish areare composedcomposed ofof bothboth 
consecutiveconsecutive andand non-consecutivenon-consecutive in-migrantsin-migrants asas wellwell asas pospos
siblysibly aa fewfew initialinitial migrantsmigrants fromfrom SaookSaook CreekCreek wherewhere aa smallsmall 
numbernumber ofof fishfish werewere taggedtagged inin 1963.1963. 

AA uniformuniform patternpattern ofof movementmovement characterizescharacterizes thethe LakeLake 
EvaEva in-migrationin-migration withwith littlelittle variationvariation apparentapparent duringduring thethe 
pastpast threethree yearsyears ofof study.study. TheseThese characteristicscharacteristics maymay bebe 
summarizedsummarized brieflybriefly forfor 19641964 byby percentagespercentages ofof thethe totaltotal andand 
monthlymonthly totaltotal in-migration.in-migration. TaggedTagged fishfish areare excluded.excluded. 

JULYJULY 

TotalTotal InitialInitial Consec.Consec. Non-consec.Non-consec. PotentialPotential CompletedCompleted 
MigrationMigration MigrantsMigrants MigrantsMigrants MigrantsMigrants 19641964 SpawnersSpawners SpawningSpawning 

5.29%5.29% 56.48%56.48% 40.37%40.37% 3.15%3.15% 3.75%3.75% 0.00%0.00% 

BeginningBeginning ofof thethe in-migrationin-migration withwith thethe majoritymajority ofof thethe 
fishfish asas initialinitial migrantsmigrants ofof ageage groupsgroups 111+111+ andand IV+IV+ andand 
underunder 250250 mmmm inin forkfork length.length. 

lAlA markedmarked andand taggedtagged fishfish whichwhich hashas lostlost itsits tagtag betweenbetween outout
andand in-migrationsin-migrations wouldwould bebe countedcounted asas aa non-consecutivenon-consecutive migmig
rantrant whenwhen actuallyactually itit waswas not.not. TagTag lossloss betweenbetween miqrationsmiqrations 
averagesaverages aboutabout 6.36.3 percent,percent, soso therethere isis errorerror inin thisthis particularparticular
classification.classification. 
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TABLETABLE 1.1. -- NumericalNumerical CompositionComposition ofof LakeLake EvaEva 19641964 In-MigrationIn-Migration 

MarkedMarked 
NumberNumber NumberNumber PassagePassage OtherOther ThanThan MaxillaryMaxillary PreviouslyPreviously 

MonthMonth EnumeratedEnumerated Estimated*Estimated* IntoInto Lake**Lake** UnmarkedUnmarked MaxillaryMaxillary ClippedClipped TaggedTagged 

JulyJuly 4,3914,391 4,1714,171 2,3562,356 131131 1,6841,684 220220
 
AugustAugust 34,30134,301 32,16932,169 27,71827,718 592592 5,5355,535 456456
 
SeptemberSeptember 33,46933,469 31,50031,500 21,62221,622 1,0001,000 10,08210,082 765765
 
OctoberOctober 9,7329,732 897897 9,8899,889 3,6953,695 1,0841,084 4,0314,031 922922
 
NovemberNovember 1,0471,047 124124 1,0451,045 193193 151151 556556 147147
 

TOTALTOTAL 82,94082,940 1,0211,021 78,77478,774 55,58455,584 2,9582,958 21,88821,888 2,5102,510 

TotalTotal In-MigrationIn-Migration -- 83,96183,961
 
TotalTotal MortalityMortality andand SampleSample -- 5,1875,187
 

WW 
NN	 ** DuringDuring fourfour daysdays inin OctoberOctober andand threethree daysdays inin November,November, thethe weirweir waswas inoperativeinoperative andand 

estimatesestimates ofof thethe numbernumber ofof fishfish passingpassing upstreamupstream werewere computedcomputed basedbased onon countscounts fourfour daysdays 
beforebefore andand afterafter thisthis period.period. EstimatesEstimates ofof clipped,clipped, unmarkedunmarked andand taggedtagged fishfish areare notnot 
included.included. -- 
**** IncludesIncludes bothboth enumeratedenumerated andand estimatedestimated fishfish minusminus traptrap mortalitiesmortalities andand samplesample fish.fish. 



AUGUSTAUGUST 

TotalTotal InitialInitial Consec.Consec. Non-consec.Non-consec. PotentialPotential CompletedCompleted 
MigrationMigration MigrantsMigrants MigrantsMigrants MigrantsMigrants 19641964 SpawnersSpawners SpawningSpawning 

41.41. 36%36% 82.00%82.00% 16.30%16.30% 1.1. 70%70% 2.79%2.79% 0.00%0.00% 

In-migrationIn-migration greatlygreatly increasedincreased withwith thethe peakpeak ofof movementmovement 
towardstowards thethe endend ofof thisthis month.month. MajorityMajority ofof fishfish areare initialinitial 
migrants.migrants. 

SEPTEMBERSEPTEMBER 

TotalTotal InitialInitial Consec.Consec. Non-consec.Non-consec. PotentialPotential CompletedCompleted 
MigrationMigration MigrantsMigrants MigrantsMigrants MigrantsMigrants 19641964 SpawnersSpawners SpawningSpawning 

40.35%40.35% 66.11%66.11% 30.83%30.83% 3.06%3.06% 2.31%2.31% 0.00%0.00% 

MovementMovement decreasingdecreasing inin intensityintensity towardstowards endend ofof month.month. 
IncreaseIncrease inin consecutiveconsecutive andand non-consecutivenon-consecutive migrantsmigrants ofof ageage 
groupsgroups V+V+ throughthrough X+X+ andand lengthslengths greatergreater thanthan 250250 rom.rom. 

OCTOBEROCTOBER 

TotalTotal InitialInitial Consec.Consec. Non-consec.Non-consec. PotentialPotential CompletedCompleted 
MigrationMigration MigrantsMigrants MigrantsMigrants MigrantsMigrants 19641964 SpawnersSpawners SpawningSpawning 

11.73%11.73% 41.41. 94%94% 45.75%45.75% 12.31%12.31% 1.59%1.59% Oct.Oct. 7-217-21 
13.8%13.8% 

Oct.Oct. 22-3122-31 
79.3%79.3% 

ConsecutiveConsecutive migrantsmigrants exceedexceed thethe numbernumber ofof initialinitial migrantsmigrants 
andand mostmost ofof thethe fishfish areare nownow ofof thethe olderolder ageage groups.groups. TheThe 
firstfirst "spawned"spawned out"out" fishfish enterenter thethe systemsystem andand rapidlyrapidly increaseincrease 
inin number.number. 

NOVEMBERNOVEMBER 

TotalTotal InitialInitial Consec.Consec. Non-consec.Non-consec. PotentialPotential CompletedCompleted 
MigrationMigration MigrantsMigrants MigrantsMigrants MigrantsMigrants 19641964 SpawnersSpawners SpawningSpawning 

1.1. 27%27% 21.44%21.44% 61.78%61.78% 16.78%16.78% 0.00%0.00% 93.00%93.00% 

MigrantsMigrants primarilyprimarily consecutiveconsecutive andand non-consecutivenon-consecutive DollyDolly 
VardenVarden thatthat havehave completedcompleted spawningspawning andand areare returningreturning toto thethe 
LakeLake toto winter.winter. PotentialPotential 19641964 spawnersspawners areare nono longerlonger present.present. 
TheThe in-migrationin-migration isis completedcompleted byby thethe endend ofof November.November. 

SamplingSampling 

DailyDaily randomrandom samplingsampling ofof anan estimatedestimated fivefive percentpercent ofof 
thethe 19641964 in-migrationin-migration waswas conductedconducted toto determinedetermine numbersnumbers ofof 
potentialpotential 19641964 spawnersspawners enteringentering thethe LakeLake EvaEva systemsystem andand toto 
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determinedetermine degreedegree oror stagestage ofof developmentdevelopment basedbased onon gonadgonad 
sizesize andand condition,condition, ovaryovary weightsweights andand eggegg diameters.diameters. AA 
totaltotal ofof 3,9813,981 migrantsmigrants waswas examinedexamined inin thethe randomrandom sample.sample. 
AA graphicalgraphical representationrepresentation ofof thethe monthlymonthly samplesample sizesize comparedcompared 
toto totaltotal migrantsmigrants enumeratedenumerated isis shownshown inin FigureFigure 2.2. TheThe numbernumber 
ofof fishfish sampledsampled waswas onlyonly 166166 lessless thanthan anan actualactual fivefive percentpercent 
ofof thethe enumeratedenumerated migrants.migrants. TheThe informationinformation availableavailable fromfrom 
thethe randomrandom samplesample atat thisthis timetime isis brieflybriefly summarizedsummarized inin TableTable 2.2. 

SexSex ratioratio ofof thethe 9898 potentialpotential spawnersspawners waswas 5555 percentpercent 
femalefemale andand 4545 percentpercent male.male. ApproximatelyApproximately 1,1361,136 femalesfemales ofof 
thethe totaltotal ofof 82,94082,940 enumeratedenumerated migrantsmigrants couldcould bebe expectedexpected toto 
spawnspawn inin 1964.1964. 

TheThe randomrandom samplesample waswas primarilyprimarily composedcomposed ofof fishfish classifiedclassified 
asas stagestage VV (undeveloped(undeveloped gonads)gonads) untiluntil OctoberOctober andand November.November. 
FromFrom OctoberOctober 2222 toto 31,31, thethe samplesample containedcontained 79.7679.76 percentpercent fishfish 
ofof stagestage IVIV (spawned(spawned out)out) andand inin November,November, 92.3192.31 percentpercent ofof 
stagestage IV.IV. ExternalExternal examinationexamination atat thethe weirweir ofof allall in-migrantsin-migrants 
showedshowed 79.2779.27 percentpercent ofof thethe fishfish toto havehave completedcompleted spawningspawning 
inin OctoberOctober andand 92.5592.55 percentpercent toto bebe "spawned"spawned out"out" inin November.November. 
TheThe externalexternal characteristicscharacteristics ofof DollyDolly VardenVarden thatthat areare "spawned"spawned 
out"out" areare unmistakableunmistakable andand nono errorerror existsexists inin classification.classification. 
TheThe precisionprecision ofof thethe samplesample estimatesestimates ofof thethe numbernumber ofof fishfish inin 
stagestage IVIV thatthat werewere presentpresent inin thethe in-migrationin-migration comparedcompared toto thethe 
actualactual countcount indicatesindicates aa randomrandom andand thereforetherefore validvalid samplingsampling 
technique.technique. TheThe female-to-malefemale-to-male sexsex ratioratio ofof fishfish inin thethe randomrandom 
samplesample thatthat hadhad completedcompleted spawningspawning waswas 8585 percentpercent femalefemale toto 
1515 percentpercent malemale duringduring thethe laterlater partpart ofof October.October. InIn NovemberNovember 
thethe ratioratio waswas 6868 percentpercent femalefemale toto 3232 percentpercent male.male. TheThe 
higherhigher ratioratio ofof femalefemale "spawned"spawned out"out" fishfish couldcould possiblypossibly indicindic
ateate eithereither thatthat femalesfemales leaveleave thethe spawningspawning sitessites soonersooner thanthan 
thethe malesmales oror thatthat therethere isis aa selectiveselective mortalitymortality ofof malesmales 
afterafter spawning.spawning. 

TheThe stratifiedstratified samplesample ofof 469469 DollyDolly VardenVarden containedcontained 
27.2027.20 percentpercent 19641964 spawnersspawners inin AugustAugust andand 9.809.80 percentpercent inin 
September.September. OnlyOnly fishfish ofof stagestage IVIV andand VV werewere presentpresent inin 
OctoberOctober andand November.November. TheThe stratifiedstratified sample,sample, composedcomposed onlyonly ofof 
fishfish greatergreater thanthan 250250 mmmm inin forkfork length,length, indicatesindicates thatthat thethe 
spawningspawning segmentsegment ofof thethe in-migrationin-migration waswas primarilyprimarily ofof thethe 
largerlarger fishfish thatthat hadhad enteredentered thethe LakeLake inin August.August. 

TheThe ageage compositioncomposition ofof potentialpotential 19641964 spawnersspawners andand ofof 
fishfish thatthat havehave completedcompleted spawningspawning isis presentedpresented inin TableTable 2.2. 
AlthoughAlthough thethe samplesample sizessizes areare small,small, thesethese ageage determinationsdeterminations 
dodo substantiatesubstantiate thethe stratifiedstratified samplesample inin showingshowing thatthat thethe 
DollyDolly VardenVarden spawnersspawners areare usuallyusually longerlonger thanthan 250250 mmmm andand 
olderolder thanthan fivefive years.years. TheThe fishfish inin stagestage IVIV ofof TableTable 33 areare 
notnot necessarilynecessarily representativerepresentative ofof thethe ageage atat maturity.maturity. SelecSelec
tivetive mortalitymortality couldcould possiblypossibly occuroccur amongamong fishfish thatthat havehave comcom
pletedpleted spawningspawning priorprior toto movementmovement intointo LakeLake Eva.Eva. 
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FigureFigure 2.2.	 NumberNumber ofof FishFish Enumerated,Enumerated, Sampled,andSampled,and TaggedTagged atat TheThe EvaEva 
CreekCreek Weir-Weir- InmigrationInmigration 1964.1964. 
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TABLETABLE 2.2. -- NumberNumber ofof PotentialPotential 19641964 SpawnersSpawners EnteringEntering EvaEva CreekCreek 

TotalTotal NumberNumber NumberNumber PercentPercent TotalTotal PotentialPotential 
MonthMonth EnumeratedEnumerated SampledSampled SpawnersSpawners SpawnersSpawners SpawnersSpawners 

JulyJuly 4,3914,391 213213 88 3.753.75 165165 
AugustAugust 34,30134,301 1,6131,613 4545 2.792.79 957957 
SeptemberSeptember 33,46933,469 1,6011,601 3737 2.312.31 773773 
OctoberOctober 9,7329,732 502502 88 1.591.59 165165 
NovemberNovember 1,0471,047 5252 00 0.000.00 00 

TOTALTOTAL 82,94082,940 3,9813,981 9898 2.462.46 2,0602,060 

TABLETABLE 33 .. -- AgeAge CompositionComposition ofof StageStage IIII andand IVIV MigrantsMigrants -- EvaEva Creek,Creek, 19641964 

StageStage IIII IIIIII IVIV VV 
AGEAGE 
VIVI 

GROUPGROUP 
VIIVII VIIIVIII IXIX XX TotalTotal 

IIII 
(1964(1964 Spawners)Spawners) 

IVIV 
(Completed(Completed Spawning)Spawning) 

0.00%0.00% 

0.00%0.00% 

1.1. 80%80% 

0.00%0.00% 

3.60%3.60% 

1.1. 02%02% 

46.40%46.40% 

25.51%25.51% 

33.90%33.90% 

38.78%38.78% 

10.70%10.70% 

22.45%22.45% 

1.1. 80%80% 

7.14%7.14% 

0.00%0.00% 

2.04%2.04% 

1.1. 80%80% 

3.06%3.06% 

5656 

9898 



TheThe meanmean lengthlength andand bodybody weightweight ofof 143143 femalefemale migrants,migrants, 
andand ovaryovary weightsweights ofof 122122 ofof thesethese fishfish withinwithin thethe randomrandom 
samplesample areare givengiven inin TableTable 4.4. TheThe 1,4301,430 eggegg diameterdiameter measuremeasure
mentsments forfor thethe threethree stagesstages ofof developmentdevelopment inin thethe randomrandom 
samplesample havehave notnot yetyet beenbeen tabulated.tabulated. AlthoughAlthough analysisanalysis ofof thisthis 
datadata hashas notnot begun,begun, severalseveral pointspoints areare noteworthy.noteworthy. First,First, 
therethere isis aa definitedefinite differencedifference ofof meanmean measurementsmeasurements amongamong 
thethe threethree stages.stages. TheThe increaseincrease inin ovaryovary weightweight shownshown inin 
TableTable 44 isis partlypartly duedue toto aa correspondingcorresponding increaseincrease inin sizesize ofof 
fishfish sampledsampled fromfrom JulyJuly toto October.October. However,However, thethe ovaryovary 
growthgrowth ofof fishfish classifiedclassified asas 19641964 spawnersspawners waswas extremelyextremely rapidrapid 
andand greatergreater thanthan thatthat ofof thethe undevelopedundeveloped (immature)(immature) fish.fish. TheThe 
thirdthird pointpoint isis anan obviousobvious greatergreater weightweight ofof thethe leftleft ovaryovary ofof 
thethe potentialpotential 19641964 spawners.spawners. FurtherFurther analysisanalysis ofof thisthis data,data, 
eggegg diametersdiameters andand ofof fecundityfecundity shouldshould provideprovide somesome ofof thethe mostmost 
interestinginteresting informationinformation ofof thethe 19641964 study.study. 

InIn August,August, 2727 DollyDolly VardenVarden werewere sampledsampled fromfrom thethe traptrap ofof 
thethe LakeLake EvaEva inletinlet weir.weir. TheThe samplesample containedcontained onlyonly fourfour fishfish 
classifiedclassified asas 19641964 spawners.spawners. AA hookhook andand lineline samplesample takentaken fromfrom 
aa concentrationconcentration ofof anan estimatedestimated 200200 toto 500500 DollyDolly VardenVarden inin thethe 
LakeLake atat thethe mouthmouth ofof thethe WahineWahine CreekCreek inletinlet inin SeptemberSeptember 
yieldedyielded fivefive fishfish classifiedclassified asas 19641964 spawnersspawners andand tenten fishfish withwith 
undevelopedundeveloped gonads.gonads. 

SamplingSampling byby hookhook andand lineline inin twotwo non-lakenon-lake creekscreeks 1616 milesmiles 
fromfrom LakeLake EvaEva inin August,August, SeptemberSeptember andand OctoberOctober indicatedindicated thatthat 
aa highhigh percentagepercentage ofof thethe fishfish withinwithin thesethese systems,systems, atat thethe 
timetime ofof sampling,sampling, waswas ofof 19641964 spawners.spawners. TheThe samplingsampling resultsresults 
areare presentedpresented inin TableTable 5.5. TheThe samplessamples collectedcollected fromfrom RodmanRodman 
CreekCreek (Figure(Figure 1)1) inin 19631963 andand 19641964 indicatedindicated thatthat immatureimmature 
DollyDolly VardenVarden leaveleave thethe systemsystem beforebefore spawningspawning begins,begins, leavingleaving 
primarilyprimarily maturemature fishfish inin thethe stream.stream. TheThe spawningspawning periodperiod inin 
thethe non-lakenon-lake creekscreeks thatthat werewere sampledsampled waswas fromfrom mid-Septembermid-September 
toto mid-October.mid-October. 

OfOf thethe totaltotal fishfish (3,898)(3,898) examinedexamined inin SaookSaook CreekCreek inin 
1963,1963, 6868 percentpercent winteredwintered inin LakeLake EvaEva thatthat year.year. NearlyNearly 
threethree percentpercent ofof thesethese fishfish hadhad spawnedspawned inin SaookSaook Creek.Creek. InIn 
RodmanRodman CreekCreek thethe samplessamples collectedcollected inin 19641964 containedcontained 73.6573.65 
percentpercent fin-clippedfin-clipped fishfish fromfrom LakeLake Eva.Eva. InIn DuffieldDuffield CreekCreek 
(Figure(Figure 1),1), 26.6726.67 percentpercent ofof thethe sampledsampled fishfish werewere fin-clipped.fin-clipped. 
TheseThese highhigh percentagespercentages ofof finfin clipsclips indicateindicate thatthat manymany ofof thethe 
19641964 DollyDolly VardenVarden spawnersspawners inin thethe non-lakenon-lake creekscreeks hadhad spentspent 
oneone oror moremore winterswinters inin LakeLake Eva.Eva. 

TaggingTagging 

AA totaltotal ofof 6,7256,725 DollyDolly VardenVarden in-migrantsin-migrants waswas taggedtagged withwith 
PetersenPetersen discdisc tagstags atat thethe EvaEva CreekCreek weir.weir. ComparisonComparison betweenbetween 
thethe numbernumber ofof fishfish taggedtagged andand thosethose enumeratedenumerated isis shownshown inin 
FigureFigure 2.2. TheThe increaseincrease inin largerlarger fishfish enteringentering thethe systemsystem isis 
evidentevident fromfrom thethe greatergreater numbernumber taggedtagged (20(20 percentpercent overover 250250 
mm)mm) inin September,September, OctoberOctober andand NovemberNovember withwith respectrespect toto totaltotal 
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TABLETABLE 4.4. -- MeanMean Length,Length, MeanMean BodyBody WeightWeight andand MeanMean OvaryOvary 
WeightsWeights ofof StatesStates I,I, VV andand IIII DollyDolly VardenVarden In-MigrantsIn-Migrants  
EvaEva Creek,Creek, 19641964 

STAGESSTAGES 
UndevelopedUndeveloped 19641964 

II VV 
SpawnersSpawners 
IIII 

MeasurementsMeasurements 
XX ForkFork LengthLength 
xx BodyBody WeightWeight 
SampleSample SizeSize 

(rom)(rom) 
(lbs)(lbs) 

228.75228.75 
0.300.30 
44 

283.57283.57 
0.530.53 

9696 

336.95336.95 
0.910.91 

4343 

RightRight OvaryOvary WeightWeight 
xx WeightWeight (g.)(g.) 

JUlyJUly 
AugustAugust 
SeptemberSeptember 
OctoberOctober 

SampleSample SizeSize 

0.400.40 
0.590.59 

44 

0.910.91 
1.421.42 

7575 

3.743.74 
7.857.85 

14.0314.03 
28.9628.96 
4343 

LeftLeft OvaryOvary WeightWeight 
xx WeightWeight (g.)(g.) 

JulyJuly 
AugustAugust 
SeptemberSeptember 
OctoberOctober 

SampleSample SizeSize 

0.460.46 
0.560.56 

44 

0.990.99 
1.371.37 

7575 

3.793.79 
8.638.63 

14.2314.23 
36.1136.11 
4343 
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TABLETABLE 5.5. --	 HookHook andand LineLine SamplingSampling inin TwoTwo Non-LakeNon-Lake Creeks,Creeks, 19641964 

SampleSample PotentialPotential 19641964 SpawnersSpawners RipeRipe 
CreekCreek DateDate SizeSize NumberNumber PercentPercent NumberNumber 

RodmanRodman	 AugustAugust 21,21, 2222 2626 1212 46.1546.15 00 
SeptemberSeptember 2727 2525 1919 76.0076.00 44 
OctoberOctober 2525 66 33 50.0050.00 33 

DuffieldDuffield	 AugustAugust 2222 2020 1717 85.0085.00 00 
SeptemberSeptember 2626 2525 1313 52.0052.00 1010 
OctoberOctober 2424 0*0* 

** OnOn OctoberOctober 24,24, DuffieldDuffield CreekCreek waswas sampledsampled forfor ninenine man-hoursman-hours inin thethe 
previousprevious samplessamples hadhad beenbeen collected.collected. NoNo fishfish werewere caughtcaught oror observed.observed. 

FishFish Non-SpawnersNon-Spawners 
PercentPercent NumberNumber PercentPercent 

0.000.00 1414 53.8553.85 
16.0016.00 22 8.008.00 
50.0050.00 00 0.000.00 

0.000.00 33 15.0015.00 
40.0040.00 22 8.008.00 

samesame locationlocation wherewhere 

ww 
\,0\,0 

TABLETABLE 6.6. --	 TagTag andand RecoveryRecovery DataData -- LakeLake EvaEva In-Migration,In-Migration, 19641964 

ColorColor NumberNumber NumberNumber RecoveryRecovery 
TimeTime PeriodPeriod CodeCode TaggedTagged RecoveredRecovered LocationLocation 

JulyJuly 1414 -- Aug.Aug. 1717 RedRed 1,2731,273 33 WahineWahine WeirWeir 
Aug.Aug. 1818 Sep.Sep. 1717 WhiteWhite 1,6211,621 11 WahineWahine weir 
Sep.Sep. 1818 -- Oct.Oct. 1616 YellowYellow 3,1913,191 22 WahineWahine WeirWeir 
Oct.Oct. 1717 -- Nov.Nov. 2424 GreenGreen 640640 00 

--	 Weir 

TOTALTOTAL	 6,7256,725 66 



enumerated.enumerated. TheThe tagtag totaltotal andand durationduration ofof taggingtagging forfor eacheach 
colorcolor codecode andand tagtag recoveryrecovery isis shownshown inin TableTable 6.6. TheThe WahineWahine 
CreekCreek weirweir waswas ineffectiveineffective muchmuch ofof thethe time.time. However,However, ifif anyany 
concentrationsconcentrations ofof DollyDolly VardenVarden spawnersspawners hadhad enteredentered thethe 
Creek,Creek, aa greatergreater recoveryrecovery thanthan sixsix taggedtagged fishfish wouldwould bebe 
expected.expected. MonthlyMonthly footfoot surveyssurveys ofof thethe inletinlet substantiatedsubstantiated 
thatthat usageusage forfor spawningspawning waswas slight.slight. OnlyOnly sixsix discdisc taggedtagged 
fishfish werewere observedobserved inin thethe CreekCreek throughoutthroughout thethe season.season. 

Upstream ofof taggedtagged fishfish intointo thethe LakeLake waswasupstream movementmovement 
observedobserved toto bebe rapid,rapid, usuallyusually takingtaking lessless thanthan aa dayday toto 
negotiatenegotiate 1/41/4 milemile ofof streamstream andand fallsfalls betweenbetween thethe EvaEva weirweir 
andand Lake.Lake. ObservationsObservations ofof schoolsschools ofof taggedtagged fishfish inin thethe 
LakeLake werewere mademade withoutwithout difficulty.difficulty. TaggedTagged fishfish tendedtended toto 
concentrateconcentrate inin thethe LakeLake atat thethe confluenceconfluence ofof thethe outletoutlet andand 
LakeLake andand thethe mouthmouth ofof thethe mainmain inlet.inlet. InIn AugustAugust thethe inletinlet 
schoolschool containedcontained 55 toto 2020 DollyDolly Varden.Varden. ByBy SeptemberSeptember thethe 
schoolschool hadhad increasedincreased toto anan estimatedestimated 200200 fishfish includingincluding 
approximatelyapproximately 2020 discdisc taggedtagged DollyDolly Varden.Varden. TheseThese fishfish werewere 
observedobserved untiluntil aa highhigh waterwater periodperiod onon SeptemberSeptember 22.22. TheThe 
areaarea toto whichwhich movementmovement occurredoccurred waswas notnot located.located. 

BetweenBetween OctoberOctober 11 andand 16,16, 9494 femalefemale DollyDolly VardenVarden thatthat 
hadhad completedcompleted spawningspawning werewere tagged.tagged. MalesMales thatthat hadhad completedcompleted 
spawningspawning werewere notnot presentpresent inin thethe taggingtagging samplesample untiluntil OctoberOctober 
21,21, andand forfor thethe remainderremainder ofof thethe monthmonth werewere considerablyconsiderably 
fewerfewer thanthan thethe females.females. FromFrom OctoberOctober 1717 toto 31,31, 285285 (64.18%)(64.18%) 
"spawned"spawned out"out" femalesfemales andand 8181 (18.24%)(18.24%) "spawned"spawned out"out" malesmales 
werewere presentpresent inin thethe taggingtagging sample.sample. InIn NovemberNovember thethe taggingtagging 
samplesample ofof 196196 fishfish containedcontained 93.3193.31 percentpercent thatthat werewere "spawned"spawned 
out"out" ofof whichwhich 41.4941.49 percentpercent werewere malesmales andand 58.5158.51 percentpercent 
females.females. TheThe higherhigher ratiosratios ofof femalesfemales possiblypossibly indicatesindicates 
earlierearlier departuredeparture ofof femalesfemales fromfrom thethe spawningspawning sitessites oror aa 
selectiveselective mortalitymortality ofof malesmales afterafter spawning.spawning. TheThe highhigh 
percentagepercentage ofof "spawned"spawned out"out" fishfish inin thethe randomrandom taggingtagging samplesample 
inin OctoberOctober andand NovemberNovember isis furtherfurther verificationverification ofof spawningspawning 
DollyDolly VardenVarden beingbeing fivefive yearsyears ofof ageage oror older.older. 

SurveysSurveys andand ObservationsObservations 

PeriodicPeriodic footfoot surveyssurveys andand concentratedconcentrated effortsefforts toto locatelocate 
spawningspawning DollyDolly VardenVarden inin thethe LakeLake EvaEva systemsystem inin 19641964 failedfailed 
toto yieldyield aa singlesingle observationobservation oror indicationindication ofof spawningspawning 
activity.activity. However,However, threethree surveyssurveys mademade ofof RodmanRodman andand DuffieldDuffield 
CreeksCreeks (non-lake(non-lake systems)systems) inin August,August, SeptemberSeptember andand OctoberOctober 
indicatedindicated numerousnumerous maturemature oror "ripe""ripe" DollyDolly VardenVarden thatthat werewere 
brightlybrightly coloredcolored andand oftenoften pairedpaired forfor thethe apparentapparent purposepurpose ofof 
spawningspawning inin thethe creeks.creeks. TheThe surveysurvey mademade inin AugustAugust showedshowed thatthat 
maturemature fishfish werewere approachingapproaching finalfinal developmentdevelopment priorprior toto 
spawning.spawning. InIn SeptemberSeptember thethe fishfish werewere brilliantlybrilliantly colored,colored, 
sexualsexual dimorphicdimorphic characteristicscharacteristics werewere distinct,distinct, andand manymany werewere 
congregatedcongregated inin pairspairs andand inin aa "ripe""ripe" condition.condition. ByBy OctoberOctober 
spawningspawning activityactivity hadhad ceasedceased inin DuffieldDuffield CreekCreek andand thethe presencepresence 
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ofof DollyDolly VardenVarden couldcould notnot bebe detected.detected. InIn RodmanRodman CreekCreek thethe 
numbernumber ofof spawnersspawners hadhad decreased,decreased, andand aa fewfew fishfish thatthat hadhad 
completedcompleted spawningspawning werewere presentpresent inin thethe sample,sample, butbut somesome 
activityactivity waswas stillstill apparent.apparent. AA specificspecific observationobservation ofof threethree 
malesmales andand oneone femalefemale engagedengaged inin whatwhat waswas believedbelieved toto bebe 
spawningspawning activityactivity waswas recordedrecorded inin RodmanRodman CreekCreek inin October.October. 
ObservationObservation notesnotes onon thisthis activityactivity areare listedlisted below:below: 

CharacteristicsCharacteristics ofof thethe SpawningSpawning SiteSite 

WaterWater temperaturetemperature 42°42° F.F.
 
WaterWater colorcolor clearclear
 
WaterWater depthdepth 44 feetfeet
 
EstimatedEstimated waterwater flowflow 22 fpsfps
 
BottomBottom materialmaterial 75%75% rubble,rubble, 25%25% sandsand
 
ObservationObservation distancedistance 15-2015-20 feetfeet
 
ObservationObservation timetime 13001300
 

TimeTime	 ObservationObservation 

13051305	 ThreeThree males,males, brightbright coloration,coloration, distinctdistinct 
fromfrom female.female. AggressiveAggressive behaviorbehavior towardstowards 
eacheach other.other. LargestLargest malemale dominant.dominant. 
FemaleFemale onon shallowshallow nest-likenest-like depressiondepression 
(redd?)(redd?) -- remainsremains stationary,stationary, butbut 
occasionallyoccasionally digsdigs withwith analanal andand lowerlower lobelobe 
ofof caudalcaudal fin.fin. DiggingDigging lastslasts 33 toto 44 
seconds.seconds. 

13091309 FemaleFemale leavesleaves redd.redd. MalesMales chasechase eacheach 
otherother -- largelarge malemale dominant.dominant. 

13101310 FemaleFemale returnsreturns toto redd.redd. OneOne otherother pairpair 
observedobserved tenten feetfeet awayaway -- nono activity.activity. 

13151315 FemaleFemale diggingdigging periodically.periodically. AggressiveAggressive 
toto actionsactions ofof malesmales (charging(charging andand biting)biting) .. 

13201320 
13221322 FemaleFemale andand malemale presspress bodiesbodies togethertogether forfor 

1-21-2 seconds.seconds. BodiesBodies quiver.quiver. 
13241324 BodyBody pressingpressing repeatedrepeated forfor 11 second.second. 
13251325 SmallestSmallest malemale pressespresses againstagainst femalefemale 

followedfollowed byby thethe otherother malesmales pressingpressing oneone 
afterafter thethe other.other. 

13281328 FemaleFemale movedmoved aboutabout oneone footfoot fromfrom redd.redd. 
13291329 FemaleFemale movedmoved backback overover redd.redd. 
13331333 ActiveActive diggingdigging byby female.female. MaleMale pressespresses 

againstagainst herher side.side. 
13401340 SmallerSmaller malesmales chasechase eacheach other,other, butbut notnot 

thethe largerlarger male.male. 

NoteNote -- SexSex productsproducts couldcould notnot bebe foundfound inin thethe reddredd afterafter thesethese 
observations.observations. PossiblyPossibly thethe femalefemale hadhad previouslypreviously 
spawnedspawned elsewhere.elsewhere. OneOne ofof thethe malesmales waswas examinedexamined andand 
foundfound toto bebe "ripe.""ripe." 
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ConcentrationsConcentrations ofof spawningspawning DollyDolly VardenVarden werewere notnot locatedlocated 
inin 1964.1964. ObservationsObservations inin RodmanRodman andand DuffieldDuffield CreeksCreeks indicateindicate 
thatthat spawningspawning occursoccurs inin scatteredscattered groupsgroups oror pairs.pairs. AA schoolschool 
ofof 200200 toto 300300 DollyDolly Varden,Varden, thoughtthought toto bebe engagedengaged inin spawningspawning 
activity,activity, hadhad beenbeen observedobserved inin thethe NakwasinaNakwasina RiverRiver (located(located 
aboutabout 1010 milesmiles northnorth ofof Sitka)Sitka) onon OctoberOctober 6.6. EggEgg pumpingpumping 
ofof 3030 pointspoints (17(17 randomrandom andand 1313 selected)selected) onon NovemberNovember 99 andand 
10,10, inin thethe exactexact areaarea wherewhere thethe fishfish werewere reportedreported diddid notnot 
yieldyield aa singlesingle DollyDolly VardenVarden egg.egg. TheseThese negativenegative resultsresults areare 
perhapsperhaps indicativeindicative ofof spawningspawning behaviorbehavior patterns,patterns, suchsuch asas 
diggingdigging andand aggressiveaggressive actionsactions ofof thethe malesmales beingbeing observed,observed, 
andand notnot actualactual spawningspawning resultingresulting inin extrusionextrusion ofof sexsex products.products. 

SexualSexual dimorphismdimorphism ofof DollyDolly VardenVarden spawnersspawners isis distinct.distinct. 
TheThe malesmales developdevelop aa hookedhooked lowerlower jawjaw moremore pronouncedpronounced thanthan thethe 
slighterslighter hookhook ofof thethe female.female. TheThe ovipositerovipositer ofof thethe femalefemale 
becomesbecomes extendedextended andand swollen.swollen. TheThe malesmales areare brightlybrightly coloredcolored 
withwith redred onon thethe ventralventral bOQYbOQY surfacesurface andand blackblack onon thethe headhead 
andand aa darkeningdarkening ofof thethe laterallateral andand dorsaldorsal bodybody surfaces.surfaces. TheThe 
laterallateral spotsspots becomebecome aa brilliantbrilliant orange-red.orange-red. TheThe ventralventral 
finsfins ofof thethe malesmales areare fringedfringed withwith aa streakstreak ofof whitewhite alongalong 
thethe leadingleading edges.edges. TheThe restrest ofof thethe finfin isis redred andand black.black. 
FemalesFemales areare considerablyconsiderably lessless coloredcolored thanthan thethe malesmales andand thethe 
whitewhite fringefringe alongalong thethe edgesedges ofof thethe ventralventral finsfins isis dullerduller andand 
lackinglacking inin contrastcontrast comparedcompared toto thethe males.males. TheThe differencedifference 
inin thisthis sexualsexual characteristiccharacteristic enablesenables exactexact identificationidentification ofof 
malesmales andand femalesfemales observedobserved inin thethe water.water. BothBoth sexessexes becomebecome 
flabbyflabby andand ofof poorpoor conditioncondition afterafter completioncompletion ofof spawning.spawning. InIn 
fact,fact, "spawned"spawned out"out" malesmales examinedexamined atat thethe EvaEva CreekCreek weirweir werewere 
inin suchsuch poorpoor conditioncondition andand hadhad developeddeveloped dimorphismdimorphism toto suchsuch anan 
extremeextreme thatthat aa highhigh raterate ofof mortalitymortality afterafter spawningspawning waswas 
indicated.indicated. 

MigratoryMigratory HabitsHabits 

TheThe NumbersNumbers andand TimingTiming ofof DollyDolly VardenVarden MigratingMigrating FromFrom andand ToTo 
LakeLake EvaEva 

SinceSince earlyearly MayMay 1962,1962, completecomplete oror nearlynearly completecomplete countscounts 
ofof allall DollyDolly VardenVarden passingpassing thethe EvaEva CreekCreek weirweir havehave beenbeen 
recordedrecorded (Tables(Tables 77 andand 8).8). DollyDolly VardenVarden migratingmigrating fromfrom LakeLake 
EvaEva toto thethe seasea usuallyusually beginbegin theirtheir migrationmigration inin MarchMarch andand endend 
inin earlyearly August.August. TheThe in-migrationin-migration periodperiod normallynormally beginsbegins inin 
JuneJune andand isis completedcompleted byby earlyearly December.December. NoNo movementmovement ofof fishfish 
inin oror outout ofof LakeLake EvaEva hashas beenbeen recordedrecorded fromfrom mid-Decembermid-December toto 
mid-March.mid-March. 

TheThe numbersnumbers ofof DollyDolly VardenVarden migratingmigrating fromfrom andand toto LakeLake 
Eva,Eva, withwith thethe exceptionexception ofof thethe 19621962 out-migration,out-migration, havehave 
remainedremained relativelyrelatively constant.constant. TheThe numbernumber ofof out-migrantsout-migrants byby 
yearyear are:are: 19621962 -- 38,957;38,957; 19631963 -- 93,30393,303 andand 19641964 -- 73,786.73,786. 
TheThe in-migrantsin-migrants byby yearnumbernumber ofof year are:are: 19621962 -- 92,618;92,618; 19631963  
101,814101,814 andand 19641964 -- 83,961.83,961. 
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TABLETABLE 7.7. 
19631963 andand 

MonthMonth 

-- TotalTotal NumberNumber ofof DollyDolly VardenVarden EnumeratedEnumerated 
19641964 (By(By Month)Month) 

19621962 
Out-MigrationOut-Migration 
19631963 19641964 TotalTotal 

atat thethe 

19621962 

EvaEva CreekCreek WeirWeir 

In-MigrationIn-Migration 
19631963 19641964 

forfor 1962,1962, 

TotalTotal 

JanuaryJanuary oo oo oo
 oo 
FebruaryFebruary oo oo oo oo
 
MarchMarch 6464 2525 8989 oo oo oo
 
AprilApril 11,23611,236aa 235235 11,47111,471 oo oo oo
 
MayMay 33,97833,978 77,44977,449 41,73441,734 153,161153,161 oo 22 oo 22 
JuneJune 4,9384,938 4,3724,372 29,73429,734 39,04439,044 3232 4242 oo 7474 
JulyJuly 4141 182182 2,0282,028 2,2512,251 12,18912,189 18,79918,799 4,3914,391 35,37935,379 
AugustAugust oo oo 3030 3030 43,45443,454 16,66016,660 34,30134,301 94,41594,415 
SeptemberSeptember oo oo oo oo 30,04630,046 52,75952,759bb 33,46933,469 116,274116,274 
OctoberOctober oo oo oo oo
 5,4615,461 10,77410,774cc 10,62910,629dd 26,86426,864 
NovemberNovember oo oo oo oo 1,4361,436 2,7652,765 1,1711,171ee 5,3725,372 
DecemberDecember oo
 oo 1313
 1313
 

TOTALTOTAL 38,95738,957 93,30393,303 73,78673,786 206,046206,046 92,61892,618 101,814101,814 83,96183,961 278,393278,393
 

aa CountCount includesincludes anan estimatedestimated 2,3002,300 DollyDolly VardenVarden missedmissed duringduring aa floodflood onon AprilApril 2929
 
andand 30.30.
 
bb CountCount includesincludes anan estimatedestimated 1,0001,000 DollyDolly VardenVarden missedmissed whenwhen aa traptrap screenscreen brokebroke
 
onon SeptemberSeptember 9.9.
 
cc CountCount includesincludes anan estimatedestimated 2,2502,250 DollyDolly VardenVarden missedmissed duringduring aa floodflood fromfrom
 
OctoberOctober 2020 toto 25.25.
 
dd CountCount includesincludes anan estimatedestimated 897897 DollyDolly VardenVarden missedmissed duringduring aa floodflood fromfrom OctoberOctober
 
1717 toto 21.21.
 
ee CountCount includesincludes anan estimatedestimated 124124 DollyDolly VardenVarden missedmissed duringduring aa floodflood onon NovemberNovember
 
7,7, 1616 andand 17.17.
 

WeirWeir notnot inin operation.operation. 
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TABLETABLE 8.8. -- PercentagePercentage ofof DollyDolly VardenVarden Enumerated,Enumerated, byby Month,Month, atat thethe EvaEva CreekCreek WeirWeir 
forfor 1962,1962, 19631963 andand 19641964 

Out-MigrationOut-Migration In-MigrationIn-Migration 
MonthMonth 19621962 19631963 19641964 TotalTotal 19621962 19631963 19641964 TotalTotal 

Ja:lUaryJa:lUary 0.00.0 0.00.0 0.00.0 0.00.0 
FebruaryFebruary 0.00.0 0.00.0 0.00.0 0.00.0 
MarchMarch 0.10.1 0.0*0.0* 0.0*0.0* 0.00.0 0.00.0 0.00.0 
AprilApril 12.012.0 0.30.3 5.65.6 0.00.0 0.00.0 0.00.0 
MayMay 87.287.2 83.083.0 56.656.6 74.374.3 0.00.0 0.0*0.0* 0.00.0 0.0*0.0* 
JuneJune 12.712.7 4.74.7 40.340.3 19.019.0 0.0*0.0* 0.0*0.0* 0.00.0 0.0*0.0* 
JulyJuly 0.10.1 0.20.2 2.82.8 1.11.1 13.213.2 18.518.5 5.25.2 12.712.7 
AugustAugust 0.00.0 0.00.0 0.0*0.0* 0.0*0.0* 46.946.9 16.416.4 40.840.8 33.933.9 

~~ SeptemberSeptember 0.00.0 0.00.0 0.00.0 0.00.0 32.432.4 51.51. 88 39.939.9 41.841.8 
~~ OctoberOctober 0.00.0 0.00.0 0.00.0 0.00.0 5.95.9 10.610.6 12.712.7 9.79.7 

NovemberNovember 0.00.0 0.00.0 0.00.0 0.00.0 1.61.6 2.72.7 1.41.4 1.91.9 
DecemberDecember 0.00.0 0.00.0 0.0*0.0* 0.0*0.0* 

TOTALTOTAL 100.0100.0 100.0100.0 100.0100.0 100.0100.0 100.0100.0 100.0100.0 100.0100.0 100.0100.0 

WeirWeir notnot inin operation.operation. 
** DollyDolly VardenVarden enumeratedenumerated butbut numbersnumbers werewere tootoo lowlow toto computecompute percentages.percentages. 
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TheThe relativerelative numbersnumbers ofof DollyDolly VardenVarden migratingmigrating fromfrom andand 
toto LakeLake EvaEva byby monthmonth alsoalso showsshows similaritysimilarity fromfrom oneone yearyear toto 
thethe next.next. ForFor allall yearsyears combinedcombined thethe majoritymajority ofof thethe fishfish 
migratedmigrated outout ofof thethe LakeLake inin MayMay (74.3(74.3 percent)percent) whilewhile thethe 
majoritymajority ofof thethe fishfish enteredentered LakeLake EvaEva inin AugustAugust (33.9(33.9 percent)percent) 
andand SeptemberSeptember (41.8(41.8 percent)percent) .. 

MarkedMarked DollyDolly VardenVarden ReturningReturning toto LakeLake EvaEva 

AllAll DollyDolly VardenVarden migratingmigrating fromfrom LakeLake EvaEva toto seasea havehave 
beenbeen markedmarked duringduring allall studystudy years.years. TheThe percentagepercentage returnreturn ofof 
thesethese markedmarked fishfish toto LakeLake EvaEva hashas beenbeen relativelyrelatively constantconstant 
inin eacheach yearyear withwith aa 40.440.4 percentpercent returnreturn inin 1962,1962, aa 43.543.5 
percentpercent returnreturn inin 19631963 andand aa 34.134.1 percentpercent returnreturn inin 19641964 
(Table(Table 9).9). 

TABLETABLE 9.9. -- TheThe NumbersNumbers ofof DollyDolly VardenVarden MarkedMarked andand ReturningReturning 
toto LakeLake EvaEva inin 1962,1962, 19631963 andand 19641964 22 

NumberNumber ReturningReturning PercentPercent ReturnReturn 
YearYear NumberNumber MarkedMarked inin thethe SameSame YearYear inin thethe SameSame YearYear 

19621962 38,26438,264 15,45615,456 40.440.4 
19631963 89,46789,467 38,90838,908 43.543.5 
19641964 64,25564,255 21,88821,888 34.134.1 

FromFrom thethe numbernumber ofof markedmarked fishfish thatthat enteredentered LakeLake EvaEva inin 
1962,1962, 93.893.8 percentpercent migratedmigrated outout ofof thethe LakeLake inin 19631963 andand fromfrom 
thethe onesones enteringentering thethe LakeLake inin 1963,1963, 71.171.1 percentpercent migratedmigrated toto 
seasea inin 1964.1964. TheseThese figuresfigures indicateindicate aa highhigh winterwinter survivalsurvival 
andand thatthat thethe majoritymajority ofof thethe DollyDolly VardenVarden thatthat enterenter thethe 
LakeLake inin thethe fallfall migratemigrate toto seasea inin thethe followingfollowing spring.spring. 

Non-markedNon-marked DollyDolly VardenVarden EnteringEntering LakeLake EvaEva 

AllAll DollyDolly VardenVarden leavingleaving LakeLake EvaEva inin 1962,1962, 19631963 andand 19641964 
werewere eithereither markedmarked oror hadhad beenbeen previouslypreviously marked.marked. DespiteDespite 
thisthis fact,fact, thethe majoritymajority ofof thethe DollyDolly VardenVarden enteringentering thethe 
systemsystem eacheach yearyear havehave beenbeen non-markednon-marked fish.fish. OutOut ofof aa totaltotal 
19621962 in-migrationin-migration ofof 92,61892,618 fish,fish, 83.383.3 percentpercent (77,162)(77,162) werewere 
non-marked;non-marked; thethe 19631963 in-migrationin-migration ofof 101,814101,814 consistedconsisted ofof 
60.760.7 percentpercent (61,770)(61,770) non-markednon-marked DollyDolly VardenVarden andand ofof thethe 19641964 
in-migrationin-migration ofof 83,96183,961 fish,fish, 66.266.2 percentpercent (55,584)(55,584) werewere 
non-marked.non-marked. 

22 AllAll figuresfigures forfor returningreturning fishfish referrefer onlyonly toto thosethose fishfish 
markedmarked duringduring thethe out-migrationsout-migrations andand returningreturning duringduring thethe 
in-migrationin-migration ofof thethe samesame year.year. SomeSome DollyDolly VardenVarden returnreturn 
afterafter beingbeing awayaway fromfrom thethe systemsystem forfor moremore thanthan oneone year;year; 
thesethese fishfish havehave notnot beenbeen includedincluded pendingpending furtherfurther datadata 
analysis.analysis. 
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PriorPrior studiesstudies conductedconducted onon non-lakenon-lake streamstream systemssystems 
(Armstrong,(Armstrong, 1965)1965) andand unpublishedunpublished datadata onon thethe ageage andand growthgrowth 
ofof DollyDolly VardenVarden hashas shownshown thatthat thethe majoritymajority ofof thesethese nonnon
markedmarked fishfish enteringentering LakeLake EvaEva havehave originatedoriginated fromfrom thesethese 
otherother systems.systems. ItIt hashas beenbeen documenteddocumented (Armstrong,(Armstrong, 1965)1965) 
thatthat thethe majoritymajority ofof thesethese fishfish areare probablyprobably enteringentering LakeLake EvaEva 
forfor thethe firstfirst timetime afterafter rearingrearing forfor threethree oror fourfour yearsyears inin 
aa non-lakenon-lake system.system. 

OnlyOnly 2.462.46 percentpercent ofof thethe 19641964 in-migrationin-migration werewere consideredconsidered 
toto bebe potentialpotential spawnersspawners forfor thethe year.year. Also,Also, priorprior yearyear 
studiesstudies showshow thatthat thethe totaltotal numbernumber ofof migratorymigratory DollyDolly VardenVarden 
originatingoriginating fromfrom thethe EvaEva systemsystem isis fewfew whenwhen comparedcompared toto thethe 
numbersnumbers ofof fishfish thatthat enterenter andand leaveleave thethe systemsystem eacheach year.year. 
ThisThis indicatesindicates thatthat thethe primaryprimary usageusage ofof LakeLake EvaEva isis forfor aa 
winteringwintering areaarea byby fishfish originatingoriginating fromfrom thethe manymany streamstream 
systemssystems locatedlocated inin andand aroundaround thethe vicinityvicinity ofof PerilPeril Strait.Strait. 

MigratoryMigratory PatternsPatterns 33 

Twenty-fiveTwenty-five streamstream systemssystems throughoutthroughout SoutheasternSoutheastern AlaskaAlaska 
werewere foundfound toto containcontain markedmarked DollyDolly VardenVarden fromfrom thethe EvaEva CreekCreek 
systemsystem duringduring 1962,1962, 19631963 andand 1964.1964. ThisThis informationinformation waswas comcom
piledpiled fromfrom actualactual recoveriesrecoveries mademade byby biologistsbiologists stationedstationed atat 
LakeLake Eva,Eva, fromfrom tagtag returnsreturns andand byby observationsobservations ofof taggedtagged fishfish 
fromfrom reliablereliable sources.sources. 

TheThe overalloverall migratorymigratory patternspatterns ofof DollyDolly VardenVarden afterafter 
theythey leaveleave EvaEva CreekCreek areare presentedpresented inin FigureFigure 3.3. TheThe namesnames ofof 
thethe recoveryrecovery areas,areas, theirtheir distancedistance fromfrom EvaEva CreekCreek andand thethe 
numbersnumbers ofof fishfish recoveredrecovered andand observedobserved areare presentedpresented inin TableTable 
10.10. AsAs shownshown inin FigureFigure 3,3, thethe DollyDolly Varden,Varden, afterafter leavingleaving 
EvaEva Creek,Creek, migratemigrate inin allall possiblepossible directions.directions. TheyThey havehave 
beenbeen recoveredrecovered inin streamsstreams withwith andand withoutwithout anan accessibleaccessible lakelake 
inin thethe system.system. TheyThey havehave beenbeen recoveredrecovered oror observedobserved inin streamsstreams 
asas farfar asas 4747 milesmiles toto thethe north,north, 7272 milesmiles toto thethe northwest,northwest, 
3232 milesmiles toto thethe northeast,northeast, 3030 milesmiles toto thethe south,south, 6464 milesmiles toto 
thethe southwest,southwest, 2727 milesmiles toto thethe southeastsoutheast andand 2929 milesmiles toto thethe 
westwest ofof EvaEva Creek.Creek. TheThe farthestfarthest knownknown distancedistance traveledtraveled waswas 
byby oneone taggedtagged fishfish recoveredrecovered offoff PointPoint Adolphus,Adolphus, 9595 milesmiles northnorth 
ofof EvaEva CreekCreek inin IcyIcy Strait.Strait. TheThe recoveriesrecoveries mademade onon thethe easteast 
sideside ofof ChichagofChichagof IslandIsland andand onon thethe westwest sideside ofof AdmiraltyAdmiralty 
IslandIsland showshow thatthat DollyDolly VardenVarden dodo notnot alwaysalways followfollow thethe coastcoast
line.line. ToTo reachreach thesethese areasareas thethe fishfish wouldwould havehave toto crosscross anan 
openopen bodybody ofof waterwater fromfrom 33 toto 1010 milesmiles wide.wide. 

33 from referrefer thethe routerouteAllAll distancesdistances from EvaEva CreekCreek toto shortestshortest 
aa fishfish wouldwould havehave toto traveltravel toto reachreach aa givengiven place.place. 
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TABLETABLE 10.10. -- DollyDolly VardenVarden RecoveryRecovery AreasAreas byby NumberNumber forfor 1962,1962, 19631963 andand 19641964 
(Streams(Streams Only)Only) 

NumberNumber StreamsStreams DateDate 

NumberNumber ofof 
MilesMiles FromFrom 
EvaEva CreekCreek 

TagTag 
RecoveryRecovery 

FinFin ClipClip 
RecoveryRecovery ObservedObserved 

TotalTotal 
RecoveredRecovered 

andand 
ObservedObserved 

11 LittleLittle EvaEva 7/30/637/30/63 1/21/2 11 00 00 11 

22 BunglersBunglers 
IIII 

IIII 

IIII 

7/30/637/30/63 
8/8/ 3/633/63 
8/8/ 6/636/63 
8/8/ 8/638/63 

11 
IIII 

"" 
IIII 

11 
11 
00 
00 

11 
00 
22 
22 

88 
22 
33 
11 

1010 
33 
55 
33 

tl::>tl::> 
coco 

33 

44 

SaookSaook 
IIII 

SitkohSitkoh 

7/14/627/14/62 
1963a1963a 

7/17/627/17/62 

1010 
IIII 

1212 

745745 
88 

1,2391,239 

11 

++ 
88 

1,9841,984 

11 

55 DuffieldDuffield 
IIII 

IIII 

IIII 

?/?/ ?/63?/63 
8/22/648/22/64 
9/10/649/10/64 
9/26/649/26/64 

1313 
IIII 

IIII 

IIII 

00 
00 
11 
22 

00 
55 
00 
88 

++ 
00 
00 
00 

++ 
55 
11 

1010 

66 AppletonAppleton 8/8/ ?/63?/63 1313 44 00 00 44 

77 RodmanRodman 
IIII 

IIII 

"" 
IIII 

"" 

7/11/627/11/62 
7/14/627/14/62 
7/15/627/15/62 
8/24/638/24/63 

10/22/6310/22/63 
19631963bb 

1616 
"" 
IIII 

"" 
IIII 

"" 

00 
66 

265265 

55 
1010 

66 
00 
00 
++ 

2626 
++ 
++ 

55 
1010 

66 
2626 

66 
265265 
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TABLETABLE 10.10. (Cont.)(Cont.) -- DollyDolly VardenVarden RecoveryRecovery AreasAreas byby NumberNumber forfor 
(Streams(Streams Only)Only) 

NumberNumber ofof 
MilesMiles FromFrom TagTag FinFin ClipClip 

NumberNumber StreamsStreams DateDate EvaEva CreekCreek RecoveryRecovery RecoveryRecovery 

77 RodmanRodman 

>I>->I>- 88 BasketBasket BayBay 
1.01.0 "" "" 

99 ClearClear 
"" 

1010 DeepDeep BayBay 
"" "" 
"" "" 

1111 MidarmMidarm 

1212 UshkUshk BayBay 
"""" 

"" "" 
"" "" 

5/5/ ?/64?/64 1616 11 aa 
6/14/646/14/64 22 aa 
6/17/646/17/64 55 aa 
8/8/ 2/642/64 99 aa 
8/21/648/21/64 11 1616 
9/27/649/27/64 44 2121 

10/25/6410/25/64 aa 44 

7/19/627/19/62 2323 11 
7/10/637/10/63 "" 11 aa 

7/21/627/21/62 2727 22 
6/30/636/30/63 "" 44 99 

7/22/627/22/62 2929 55 
7/24/627/24/62 "" 22 
6/29/636/29/63 "" 11 00 

6/30/636/30/63 3030 33 33 

6/29/636/29/63 3030 aa 11 
8/18/638/18/63 "" 00 00 
8/25/638/25/63 "" aa aa 
8/8/ ?/63?/63 "" 00 00 

1962,1962, 19631963 

ObservedObserved 

aa 
aa 
aa 
aa 
aa 
aa 
aa 

aa 

11 

aa 

33 

aa 
11 

1414 
1212 

andand 19641964 

TotalTotal 
RecoveredRecovered 

andand 
ObservedObserved 

11 
22 
55 
99 

1717 
2525 

44 

11 
11 

22 
1414 

55 
22 
11 

99 

11 
11 

1414 
1212 
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TABLETABLE 10.10. (Cont.(Cont. )) -- DollyDolly VardenVarden RecoveryRecovery AreasAreas byby NumberNumber forfor 1962,1962, 19631963 andand 19641964 
(streams(streams Only)Only) 

NumberNumber streamsstreams DateDate 

NumberNumber ofof 
MilesMiles FromFrom 
EvaEva CreekCreek 

TagTag 
RecoveryRecovery 

FinFin ClipClip 
RecoveryRecovery ObservedObserved 

TotalTotal 
RecoveredRecovered 

andand 
ObservedObserved 

1313 FickFick CoveCove 
"" "" 
"" "" 

8/19/638/19/63 
8/26/638/26/63 
8/8/ ?/63?/63 

3030 
"" 
"" 

00 
00 
11 

aa 
aa 
aa 

33 
88 
00 

33 
88 
11 

1414 PattersonPatterson 7/24/627/24/62 3030 22 22 

1515 FisheryFishery ?/?/ ?/63?/63 3232 11 aa 00 11 

V1V1 
00 

1616 

1717 

TrapTrap BayBay 

FishFish BayBay 
"" "" 

8/10/638/10/63 

8/8/ 2/622/62 
8/18/638/18/63 

3737 

3838 
"" 

00 

aa 

aa 

44 
aa 

11 

11 

11 

44 
11 

1818 GraniteGranite 7/29/637/29/63 4141 aa aa 33 33 

1919 PavlofPavlof ?/?/ ?/63?/63 4242 11 00 00 11 

2020 HortniffHortniff 
"" 

7/24/627/24/62 
8/19/638/19/63 

4242 
"" 00 

11 
00 1515 

11 
1515 

2121 IndianIndian ?/?/ ?/63?/63 4343 11 00 aa 11 

2222 KennelKennel ?/?/ ?/63?/63 4747 00 00 66 66 



L 

TABLETABLE 10.10. (Cont.)(Cont.) -- DollyDolly VardenVarden RecoveryRecovery AreasAreas byby NumberNumber forfor 1962,1962, 19631963 andand 19641964 
(Streams(Streams Only)Only) 

TotalTotal 
NumberNumber ofof RecoveredRecovered 
MilesMiles FromFrom TagTag FinFin ClipClip andand 

NumberNumber StreamsStreams DateDate EvaEva CreekCreek RecoveryRecovery RecoveryRecovery ObservedObserved ObservedObserved 

2323 NakwasinaNakwasina 8/8/ 2/622/62 5252 22 22 
"" ?/?/ ?/64?/64 "" 11 aa aa 11 
"" 7/7/ 9/649/64 "" 11 aa aa 11 
"" 7/13/647/13/64 "" 11 aa aa 11 
"" 7/14/647/14/64 "" 11 aa aa 11 

2424 KatlianKatlian 9/9/ 8/638/63 6464	 11 aa aa 11 
U1U1 
I-'I-' 2525 StagStag BayBay 6/29/636/29/63 7272 aa aa 11 11 

aa RepresentsRepresents totaltotal recoveriesrecoveries atat thethe weirweir andand byby hookhook andand lineline forfor 1963.1963. 
bb ReturnsReturns byby sportsport fishermenfishermen forfor 1963.1963. 
++	 ActualActual numbersnumbers unknown.unknown.
 

NoNo taggedtagged fishfish available.available.
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TheThe RelativeRelative AbundanceAbundance ofof AnadromousAnadromous FishFish UsingUsing EvaEva CreekCreek 

RecordsRecords werewere keptkept onon thethe numbersnumbers ofof adultadult salmon,salmon, cutcut
throatthroat andand steelheadsteelhead passingpassing thethe EvaEva CreekCreek weir.weir. InIn addition,addition, 
partialpartial countscounts werewere keptkept onon out-migrantout-migrant salmonsalmon smoltssmolts whichwhich 
werewere obtainedobtained inin eighteight downstreamdownstream migrantmigrant trapstraps locatedlocated 
behindbehind thethe weir.weir. 

FromFrom TablesTables 1111 andand 1212 itit maymay bebe concludedconcluded thatthat thethe 
numbersnumbers ofof anadromousanadromous fishfish usingusing EvaEva Creek,Creek, inin aa decreasingdecreasing 
orderorder ofof abundance,abundance, areare DollyDolly Varden,Varden, redred salmon,salmon, pinkpink salmon,salmon, 
cutthroatcutthroat trout,trout, cohocoho salmon,salmon, chumchum salmonsalmon andand steelhead.steelhead. 

TABLETABLE 
forfor 1962,1

ll.ll. 
962, 

-- Out-MigrantOut-Migrant FishFish CountsCounts 
19631963 andand 19641964 

atat thethe EvaEva CreekCreek WeirWeir 

YearYear 
DollyDolly 
VardenVarden CutthroatCutthroat 

RainbowRainbow 
SmoltSmolt 

19621962 
19631963 
19641964 

38,95738,957 
93,30393,303 
72,67872,678 

1,5941,594 
1,1841,184 
1,2331,233 

160160 
115115 
136136 

TOTALTOTAL 204,938204,938 4,0114,011 411411 

TABLETABLE 12.12. -- In-MigrantIn-Migrant FishFish CountsCounts atat thethe EvaEva CreekCreek WeirWeir forfor 1962,1962, 
19631963 andand 19641964 

DollyDolly 
YearYear VardenVarden PinkPink ChumChum RedsReds CohoCoho CutthroatCutthroat SteelheadSteelhead 

19621962 92,61892,618 175175 649649 13,84713,847 911911 1,6821,682 2222 
19631963 101,814101,814 13,25913,259 291291 2,9252,925 506506 1,1831,183 1919 
19641964 83,96183,961 1,0181,018 720720 1,4281,428 928928 1,3391,339 1515 

TOTALTOTAL 278,393278,393 14,45214,452 1,6601,660 18,20018,200 2,3452,345 4,2044,204 5656 

TheThe informationinformation presentedpresented inin TableTable 1313 shouldshould notnot bebe 
consideredconsidered accurate.accurate. AttemptsAttempts toto determinedetermine totaltotal out-migrantout-migrant 
salmonsalmon youngyoung byby markingmarking (dying)(dying) andand recapturerecapture failedfailed duedue toto 
difficultydifficulty encounteredencountered inin findingfinding validvalid releaserelease points.points. 
Therefore,Therefore, thethe countscounts representrepresent thethe actualactual numbernumber ofof salmonsalmon 
youngyoung enumerated.enumerated. ThisThis studystudy waswas conductedconducted incidentalincidental toto 
otherother workwork andand thethe efforteffort andand timetime neededneeded toto accomplishaccomplish anan 
accurateaccurate investigationinvestigation ofof thisthis sortsort waswas lacking.lacking. TheThe countscounts 
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areare presentedpresented toto givegive anan indicationindication ofof thethe timingtiming andand magmag
nitudenitude ofof thethe out-migrantout-migrant salmonsalmon youngyoung fromfrom thethe EvaEva CreekCreek 
system.system. 

TABLETABLE 13.13. -- PartialPartial Counts,Counts, ByBy Month,Month, ofof Out-MigrantOut-Migrant SalmonSalmon 
YoungYoung PassingPassing thethe EvaEva CreekCreek WeirWeir inin 19641964 

MonthMonth	 PinkPink ChurnChurn andand Red*Red* CohoCoho 

FebruaryFebruary 1212 aa aa 
MarchMarch 1,0591,059 44 aa 
AprilApril 9,4789,478 1010 11 
MayMay 25,39725,397 2323 460460 
JuneJune 5050 8787 532532 
JulyJuly aa 44 8585 

TOTALTOTAL 35,99635,996	 128128 1,0781,078 

** ChurnChurn andand redred salmonsalmon areare combinedcombined becausebecause ofof possiblepossible 
mis-identificationmis-identification betweenbetween thesethese twotwo species.species. 

SUMMARYSUMMARY 

1.1.	 TheThe studystudy ofof thethe DollyDolly Varden'sVarden's lifelife historyhistory waswas 
begunbegun inin LakeLake EvaEva inin thethe springspring ofof 1962,1962, whenwhen thethe 
EvaEva CreekCreek weirweir waswas placedplaced inin operationoperation inin thethe LakeLake 
outlet.outlet. SinceSince thatthat timetime substantialsubstantial informationinformation 
hashas beenbeen collectedcollected onon ageage andand growth,growth, migrationmigration 
habits,habits, andand foodfood andand feedingfeeding habits.habits. TheThe majormajor 
emphasisemphasis ofof studystudy atat LakeLake EvaEva duringduring thethe 19641964 
fieldfield seasonseason waswas determinationdetermination ofof thethe degreedegree ofof 
usageusage ofof thethe LakeLake systemsystem forfor DollyDolly VardenVarden spawningspawning 
andand toto attemptattempt toto collectcollect specificspecific informationinformation onon 
spawningspawning habitshabits andand requirementsrequirements atat thethe Lake.Lake. 

2.2.	 DailyDaily randomrandom samplingsampling ofof anan estimatedestimated fivefive percentpercent 
ofof thethe 19641964 in-migrationin-migration ofof DollyDolly VardenVarden atat EvaEva 
CreekCreek showedshowed thatthat aboutabout 1,1361,136 femalesfemales ofof thethe totaltotal 
ofof 82,94082,940 enumeratedenumerated migrantsmigrants couldcould bebe expectedexpected toto 
spawnspawn inin 1964.1964. 

3.3.	 DollyDolly VardenVarden thatthat hadhad recentlyrecently completedcompleted spawningspawning 
beganbegan enteringentering EvaEva CreekCreek inin earlyearly October.October. FromFrom 
mid-Octobermid-October toto thethe endend ofof thethe month,month, 7979 percentpercent 
ofof thethe randomrandom samplesample werewere "spawned"spawned out"out" fish.fish. InIn 
November,November, 9292 percentpercent ofof thethe samplesample waswas composedcomposed ofof 
fishfish thatthat hadhad completedcompleted spawning.spawning. 

4.4.	 AgeAge andand lengthlength determinationsdeterminations ofof potentialpotential 19641964 
spawnersspawners andand ofof fishfish thatthat havehave completedcompleted spawningspawning 
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5.5. 

6 .6. 

7.7. 

8.8. 

9.9. 

10.10. 

11.11. 

12.12.
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indicateindicate thatthat DollyDolly VardenVarden spawnersspawners areare longerlonger thanthan 
250250 mmmm inin forkfork lengthlength andand olderolder thanthan fivefive years.years. I 
StudiesStudies conductedconducted onon non-lakenon-lake creekscreeks indicateindicate thatthat 
thethe majoritymajority ofof thethe immatureimmature DollyDolly VardenVarden enteringentering I 
thesethese systemssystems leaveleave thethe systemsystem beforebefore spawningspawning 
begins,begins, leavingleaving aa populationpopulation consistingconsisting mostlymostly ofof 
maturemature fish.fish. I 

TheThe spawningspawning periodperiod inin thethe non-lakenon-lake creekscreeks thatthat 
werewere sampledsampled waswas fromfrom mid-Septembermid-September toto mid-October.mid-October. 
AfterAfter spawning,spawning, manymany ofof thesethese fishfish re-enterre-enter saltsalt 
waterwater andand migratemigrate toto LakeLake Eva.Eva. I 

PeriodicPeriodic footfoot surveyssurveys andand concentratedconcentrated effortsefforts toto 
locatelocate spawningspawning DollyDolly VardenVarden inin thethe LakeLake EvaEva 
systemsystem failedfailed toto yieldyield aa singlesingle observationobservation oror I 
indicationindication ofof spawningspawning activity.activity. 

SurveysSurveys ofof twotwo non-lakenon-lake systemssystems (Rodman(Rodman andand DuffieldDuffield 
Creeks),Creeks), locatedlocated 1616 milesmiles northwestnorthwest ofof EvaEva Creek,Creek, 
indicatedindicated thethe presencepresence ofof numerousnumerous maturemature oror "ripe""ripe" 
DollyDolly VardenVarden thatthat werewere brightlybrightly coloredcolored andand oftenoften 
pairedpaired forfor thethe apparentapparent purposepurpose ofof spawning.spawning. AA 
specificspecific observationobservation ofof possiblepossible spawningspawning activityactivity 
inin RodmanRodman CreekCreek indicatedindicated thatthat shallowshallow reddsredds areare dugdug 
byby thethe femalefemale inin coarsecoarse gravel,gravel, followedfollowed byby eggegg 
depositiondeposition andand fertilizationfertilization byby oneone oror moremore males.males. 

ConcentrationsConcentrations ofof spawningspawning fishfish werewere notnot locatedlocated 
andand thethe observationsobservations indicatedindicated thatthat spawnlngspawnlng occursoccurs 
inin scatteredscattered groupsgroups oror pairs.pairs. 

ExtremeExtreme sexualsexual dimorphismdimorphism amongamong DollyDolly VardenVarden waswas 
foundfound whichwhich enabledenabled unmistakableunmistakable identificationidentification ofof 
thethe sexessexes duringduring andand afterafter thethe spawningspawning period.period. 

SpawnedSpawned outout malemale DollyDolly VardenVarden examinedexamined atat thethe EvaEva 
CreekCreek weirweir werewere inin suchsuch poorpoor conditioncondition andand hadhad 
developeddeveloped dimorphismdimorphism toto suchsuch anan extreme,extreme, thatthat aa 
highhigh raterate ofof mortalitymortality afterafter spawningspawning waswas indicated.indicated. 
TheThe sexsex ratioratio ofof "spawned"spawned out"out" fishfish inin bothboth thethe ranran
domdom andand taggingtagging samplessamples atat thethe EvaEva CreekCreek weirweir indicindic
atedated thatthat possiblypossibly malemale DollyDolly VardenVarden remainremain onon thethe 
spawningspawning sitesite longerlonger thanthan thethe femalesfemales oror areare subjectedsubjected 
toto aa selectiveselective mortality.mortality. 

RecordsRecords ofof thethe numbernumber ofof migratingmigrating DollyDolly VardenVarden 
leavingleaving andand enteringentering LakeLake EvaEva inin 1962,1962, 19631963 andand 19641964 
showshow thatthat theythey beginbegin theirtheir migrationmigration toto seasea inin March,March, 
peakpeak inin MayMay andand endend inin earlyearly August.August. DollyDolly VardenVarden 
beginbegin enteringentering LakeLake EvaEva inin June.June. TheThe majoritymajority enterenter 
thethe systemsystem inin AugustAugust andand September,September, andand byby mid-Decembermid-December 
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theirtheir migrationmigration isis completed.completed. NoNo movementmovement ofof fishfish 
inin oror outout ofof LakeLake EvaEva hashas beenbeen recordedrecorded fromfrom midmid
DecemberDecember toto mid-March.mid-March. 

13.13.	 FromFrom thethe numbersnumbers ofof out-migrantout-migrant DollyDolly VardenVarden markedmarked 
atat thethe EvaEva CreekCreek weir,weir, 3434 toto 4444 percentpercent havehave 
returnedreturned toto EvaEva CreekCreek inin eacheach ofof thethe threethree yearsyears ofof 
marking.marking. 

14.14.	 TheThe highhigh percentagepercentage ofof in-migrantin-migrant markedmarked fishfish whichwhich 
migratemigrate outout ofof LakeLake EvaEva thethe followingfollowing yearyear indicatesindicates 
aa highhigh winterwinter survival.survival. 

15.15.	 DespiteDespite thethe factfact thatthat allall DollyDolly VardenVarden leavingleaving LakeLake 
EvaEva inin 1962,1962, 19631963 andand 19641964 areare eithereither markedmarked oror havehave 
beenbeen marked,marked, thethe majoritymajority ofof thethe fishfish enteringentering thethe 
systemsystem eacheach yearyear areare non-markednon-marked fish.fish. ItIt hashas beenbeen 
shownshown thatthat thethe majoritymajority ofof thesethese fishfish areare enteringentering 
LakeLake EvaEva forfor thethe firstfirst timetime afterafter rearingrearing forfor threethree 
oror fourfour yearsyears inin aa non-lakenon-lake system.system. 

16.16.	 ItIt maymay bebe concludedconcluded thatthat LakeLake EvaEva isis beingbeing utilizedutilized 
asas oneone ofof thethe winteringwintering areasareas byby fishfish originatingoriginating 
fromfrom thethe manymany streamstream systemssystems locatedlocated inin thethe vicinityvicinity 
ofof PerilPeril Strait.Strait. 

17.17.	 MarkedMarked fishfish fromfrom EvaEva CreekCreek havehave beenbeen recoveredrecovered inin 2525 
streamstream systemssystems throughoutthroughout SoutheasternSoutheastern Alaska.Alaska. AfterAfter 
leavingleaving EvaEva Creek,Creek, theythey havehave beenbeen foundfound toto migratemigrate 
inin allall possiblepossible directions.directions. 

18.18.	 TheThe numbersnumbers ofof anadromousanadromous fishfish usingusing EvaEva CreekCreek inin aa 
decreasingdecreasing orderorder ofof abundanceabundance areare DollyDolly Varden,Varden, redred 
salmon,salmon, pinkpink salmon,salmon, cutthroatcutthroat trout,trout, cohocoho salmon,salmon, 
chumchum salmonsalmon andand steelhead.steelhead. 
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